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gp^ewordj^q the -Second .EditIon 

. The first edition of our monograph, "Elektroson" [Elec-' 
trio Sleep} was published five years ago. In this monograph 
the results of the work of our group were' presented in the 
field of study of the nature of electric sleep and the dis- 
tinction of it from electronarcosis, the changes produced 
in the organism by electric sleep were described, and the 
possibilities were also mentioned of utilizing it for thera- 
peutic purposes. 

We believe that a characteristic feature of electric sleep 
is the direct effect of the low frequency pulsating small 
current, but, at the same time, we do not deny the signifi- 
cance of stimulation of the peripheral nervous system by the 
current» This has been shown by experiments on animals where 
the pulsating low frequency current acted through electrodes 
inralanted in the skull, that is, missing the peripheral re- 
ceptors. Under these conditions also, as after the effect 
of the pulsating current through electrodes applied to the 
skin, sleep occurred in the animals0 Psychotherapeutic in- 
fluences with the use of this method on patients had not 
been excluded. Therefore, further investigations confirmed 
the correctness of our original hypotheses. 

In recent years, workers of various institutions in the 
Soviet Union published a number of works devoted to electric 
sleep, which shows its extensive distribution. We are con- 
ducting a correspondence with many scientists from foreign 
countries. The first publication of the monograph 'Elek- 
troson" has been translated into German (in the German Demo- 
cratic Republic) and into Japanese. 

In the time which has elapsed after the publication of 
the first edition of the monograph we have established a 
series of new data both in the field of investigation of the 
physiological nature of electric sleep and the possible dis- 
covery of the mechanism of action of the pulsating current 
and in the field of utilization of this method in various 
diseases. At the present time, electric sleep is being used 
successfully not only in the neuropsychiatric clinic but 
also in the treatment of patients with hypertensive disease, 
certain forms of peptic ulcer, in early toxemias of pregnancy, 
etc. 

All this has served as the grounds for summarizing all 
the data existing in the field of the study of electric sleep 



in the second edition of the book. 

In the present ftiönpgraph we have utilized the observa- 
tions of I; S« Robiner, A. fli* fcorganova and G. V, Sergeyev, 
who have kifrdly offered, us their material, for which we are 
expressing our appreciation* 



'''■'   Foreword to the:Flrst Edition '•_■•■•    ; 

In this Wt»k;the results are being reported of research 
in the HeM of treatment of patients with mental disease^ 
wnicS«as carriedout' ^gp^^^^l^7f^^(^_ 
Institute of Psychiatry of the Ministry of Health USSR (fcr 
mer Institute of Academy of Medical Sciences USSR), 

Sleep treatment, which.has a theoretical basis in the . vv 
principle of protective inhibition of I. P.Pavlov is being 
SseS progressively ' more extensively. At the *»;■£»?£" 
is being made clear that aaytal and other anesthetic agents 
used at tht present timeare töxlc to a certain degree, 

" which lometimel leads to-complications. Naturally>it^would 
be imoortarit to work out amethod of sleep treatment wereby 

; n^ drugs'would have^to be injected into the-body. The a - 
• ;;täntiön 6f-aüthors:hää''been directed to the possibility of 

utilization of the electric current for producing sleep. 
" • in the field9of study of the^ effect of :^^elöötric,^Sh?P 

on the nervous system Soviet" workers have done considerable 
work, It is enough to recall the variations i? electrical 
potentials in the central nervous system estabxished by I. 
M. Seche'nov with his very imperfect apparatus of that time. 
In addition, I. M. SecheW was the first to carry jut inhi- 
bition of spinal reflexes of the frog through the effect of 
an incubation [induction?] current on the thalamus. 

Since research on the so-called "electronarcosis", which 
may be obtained through the effect of comparatively strong 
currents with various characteristics on the brain, has been 
known now for a long time we began our research with the 
TZy S? electronarcosis, investigating the influence of the 
electric current with various characteristics on the course 
of metal diseases0 In the work it was shownwhy authors after- 
wards rejected this method, and the entire attention was 
ducted to the condition which is called electric sleep. 
InusinK it the authors have obtained encouraging results. 
However, they do not consider their research entirely com- 
plete and are publishing the results of it with the aim of 
attracting attention to the method. The method of producing 
a condition of sleep needs further development. An intensi- 
fied clinical study of the influence of electric sleep on 
the course of various diseases is particularly necessary. 
This will aid in completely determining its effectiveness, 
Ivllsof application, and the possibility of combination with 
other therapeutic measures. The investigation of the authors 

■■^■■a 



*,** not onlv done In the group but was also comprehensive in 

.ip-4.^« sleep is of great importance. Its similarity ou 
andCitisCd?f?e?ence frob physiologic, ^notic and Pharma- 
cologic sleep were very important to establish. In «"* 
light of these changes the authors also studied the changes 
in the clinical picture. 

M. N. Livanov and T, A. Korol'kova (^^^ffi^^f^f 
laboratory), D. A, Biryukov and Yu9 Ye„ Segal» (laboratory 
of highe7nerVous activity) participated in the work. 

N.M. Liventsev played an exceptionally l»POJtan t PgJ 
in the theoretical development and creation of the appröpri 

f ^iKoTT'A %Ä ^! SS^n^S^Ä»^ and 
M?V* Korkina/VlTÄrovskiy was in charge of the work. 

The apparatus was worked out in conjunction with the phys- 
ico-technicafdepartment (head-A, N. Obrosov) of the State 
Institute of Physiotherapy» 
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FIRST PART 

METHODS A^. PHYSIOLOGICAL DATA 



CHAPTER I 

giij2Tp^^^^ft_of_^e^rq^_em of Slectronarcosis and 
"  """ X■ Electric .Sleep 

(review"of the literature) 

Eminent Russian physiologists of the nineteenth century, 
A« M. Filomafitskiy (1836), I. M. Sechönov (1862) and his 
students, B. P. Verigo (1683) and N. Ye* Vvedenskiy (1894), 
occupied themselves in the study of the phenomena which oc- 
cur during the action of an electric current on the central 
or peripheral nervous system; 

Indubitable priority goes to these scientists in the es- 
tablishment of the general physiological rules and regula- 
tions which underly electronarcosls., Specifically, the 
teaching concerning parabiosis worked out by N. Ye. Vveden- 
skiy was of great importance for the tneoretical analysis 
and proper direction of scientific thought of later investi- 
gators of this problem. 

N, Ye. Vvedenskiy formulated his theory of parabiosis in 
1901. He named the special condition of an excitable tissue 
which is produced by the effect of physical stimuli which 
are unusual for it and which represents a distinct state of 
excitation, persistent, not fluctuating, and therefore local- 
ized at the site of its occurrence, parabiosis. In its mani- 
festations parabiosis has the nature of inhbition. N, Ye. 
Vvedenskiy considered parabiosis a general form of the re- 
action of the excitable tissue to various stimuli. The po- 
sition of parabiosis was determined by N„ Ye. Vvedenskiy 
among the other conditions of the nervous tissue according 
to the schema: "Rest--activity--parabiosls--death". There- 
fore, parabiosis is the last reversible stage in the condi- 
tion of nervous tissue when It is acted on by strong or un- 
usual stimuli, N3 Ye* Vvedenskiy based his teachhg of para- 
biosis on observations of the neuro-muscular apparatusj af- 
terwards, he extended it to the central nervous system. 

Thereby N, Ye. Vvedenskiy expanded his concept of para- 
blotic inhibition, including in it also a number of inhibi- 
tory processes which occur in the body under the influence 
of natural impulses; N. Ye. Vvedenskiy called this inhibition 
"functional parabiosis"» 

The study of electronarcosls proper, particularly on warm- 



blooded animals, was begun chiefly after 1902, at which time 
S. Leduc published the results of his experiments on elec- 
tronarcosis of dogs and.reported the first attempt at pro- 
ducing electronarcosis in man, which he performed on himself. 
However, after making, a considerable number of interesting 
experiments, S. Leduc did, not discover the characteristics 
•of the physiological nature of electronarcosis. He consi- 
dered the condition of electronarcosis to be similar to 
sleepy explained the mechanism of its occurrence by a.special 
"cerebral depression," and he predicted its perspectives of 
replacing phar.nacologic narcosis (for anesthesia in surgical 
operations)■'. This, dire&ted. a number of foreign scientists 
(particularly French) albn'g the wrong route; without any fur- 
ther investigation of the problem of the nature of the con- 
dition produced they attempted to utilize electronarcosis in 
surgical operations. ,. 

The first investigator, who occupied .himself specially 
with thestudy of the.problem of the physiological nature 
of electronarcosis, V, Yu. .Ghagovets (1906), correctly anal- 
yzed the question of the mechanism fOf action of.the.current, 
being guided by.N. Ye. Vvedenskiy".s, theory of parabiosis; ; 
Thereby, he came to the conclusion that the mechanism of 
electronarcosis has nothing in common with sleep, as was 
asserted by S. Leduc, and that the stimulatory effect of the 
current, which with enough strength produces, parabiosis of 
the brain, underlies' iti On the basis of his observations, 
V. Yu, Chagovets came.to the conclusion that parabiotic in- 
hibition of the' central nervous system, which produces a de- 
pression of sensitivity and of the voluntary movement, under- 
lies electronarcosis,, 

I.'A. Golyanitskiy (1912):came to similar conclusions; 
he conducted an extensive investigation on.the electronarco- 
sis of various.animals as well as an observation on electro- 
narcosis in man9 By comparing electronarcoEis with narcosis 
produced by pharrnaco logic agents, I, A. Golyanitskiy came 
to the conclusion that electronarcosis cannot be identified 
with pharmacologic narcosis. 

The phenomena which were.observed in electronarcosis, par- 
ticularly the loss of movement and the absence of the,reac- 
tion to pain,, are associated with the effect of strong elec- 
trical stimuil on the central nervous system*. The explana- 
tion of these phenomena by inhibition which occurs in the 
presence of a stimulus.of considerable strength^. that is, 
parabiosis, is a better one. 



Many foreign research workers also worked on the problems 
of electronarcosis of animals; however, the majority, of their 
investigations were of ah experimental nature, without any 
physiological analysis of the nature of electric sleep. As 
a result, individual authqrs .'Came; to diverse and even contra- 
dictory conclusions. Thus, for example, some believed , that 
electronarcosis is identical with the state of sleep or simi- 
lar to it; others, on the other hand, considered it a condi- 
tion .of stupor and of convulsive excitation. Here, we may 
mention the works of A. Zimmern and J. DImier (1903), L. 
Robinovitch (1906), G. Leclero (1910) A. Nagelschmidt (1912), 
Yu. Zimmermahn (1929), A. Ivy and Fe Barry U032), H* Koch 
arid G, Sack (1933)» N. Samsonow (1933), P. Scheminzky (1929- 
1938) and others. 

Later, investigations appeared in literature which dealt , 
with a more systematic and complete study of electronarcosis 
of animals as well as of man (G. S. Kalendarov, L. L. Vasll'- 
yev, V. A. Glazov, D. A. Lapitskiy'and P. P. Petrov, 1937; 
I. I. Yakovlev and V. A. Petrov, 1938; V. A. Glazov, 19^0; 
K. Neergard, 1923; A Harreveld, 1933-19^0.) As a result of 
the study of electronarcosis In man experimentally it was 
used as a therapeutic measure in patients with mental diseases, 

V. A. Glazov (1947) utilized an interrupted galvanic cur- 
rent with a frequency of 100 impulses per second and with 
a 1:10 relationship of the duration of the impulse to the 
duration of the pause, chiefly with fronto-lumbar arrange- 
ments of the electrodes, for the purpose of obtaining elec- 
tronarcosis. 

V. A. Glazov called the complex of conditions produced by 
the effect of a current with the characteristics mentioned 
and of gradually increasing strength on the central nervous 
system "electrical catatonia," distinguishing therein six 
successive phasess l) hypnotic, 2) disinhibitory, 3) cata- 
leptic, 4) electronarcosis, 5) decerebrate rigidity, and 6) 
epileptic. 

In clinical practice V. A. Glazov U3ed a current strength 
which was somewhat less than the current strength which pro- 
duced the cataleptic phase (according to his classification). 
The condition of the patients was. characterized by general 
inhibition, difficulty In speech, "poverty of ideas," etc. 
Sometimes, on the other hand/ a "catatonic syndrome" was pro- 
duced (negativism, stereotypy, catalepsy).  . 
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... Acceding to the observations of- the author, -this kind 
of influence gave a good effect on the,treatment of patienbs 
with reactive psychoses and neuroses,, .a_s we,ll as,,ln..th.e^.,de- 
•nressive phase- of,-manic-depressive psycho'sis.-As a result 
,-of this effect, a loss of InhiU^tion/an emotional lift, and 
improvement in. the ^general ^condition were •observed in th,e. 
patients, . -:-        ..   ..•■-    ■■....   ::•/.,-    'fvV     "^-'.;- ■•■■'   .•:'.i,,-:v; 

  IV V.-Äfanäs'yeV^l&i). used elec'fenarcosis in .the treat- 
ment of .mental patients and indicated that.after the effect 
of a pulsating current of different strengths (fronco-lumoar 
arrangement of the electrodes) it was possible to observe 
.several successive .stages or phasess 1) excitation,-2)  gen- 
eral rigidity, or catalepsy -with complete consciousness,and 
general analgesia, 31 .sleepiness or drowsy ..states, 4Va;,,v 
si eepy condition with;. extinct ion of the reflexes, (tendon,.. 
cutaneous,' and corneal) „, ■'.. In part: of the patients during .. 
electronarcosis he also noted tho presence of .unpleasant- ... 
sensations, which disappeared when the current was turned 
Off.   - v . <..,..-  .;- •:.: ■.■.[■r<-i-•■-■■■ ■'■ ■•■•■■/.•:•'■•■■' .- ■•■=:■ * ■■■:  v) 

' ''<?. S. Kalendarov-and Ye» l/L-ebedinskaya. (1952-1953) . .. 
published'further results of their work in the field of elec- 
tronarcosis«.  -.;.  .,      ...:..■     -. .  ^ .-•: v-,:..; 

The. authors consider that! the .best characteristics of .the 
pulsating current;for electronarcosis are a frequency of 100 
"eyries a'second'{with-'the possibility, of ..regulation of it-,.. 
within limits of 7;5-175. cycles per second) with. the. duration 
of the impüXse.;:of ^heimeter/second (at .a .frequency, of :100 - 
cycles per'second) B.,uv ;!:,..;;-.■: ■•:,  . ^'- ■   ■■■■" 

 At, firsts they,used'Chiefly the fron to-lumbar.arrangement 
■ -of the electrodes,-. later,,an,ocular-occipital arrangement* 

.' 'On the basis of his investigations Ö. S. Kalendaroy. found 
' .the existence .of five,' successive stages^of electronarcosis^ 
produced ;by the use. of. a. current of different strengths;, 1) 
eiectrohypnötic, ,2). ele.f>jrocatatqnic. 3) the stage .of elec- 
tric sleep, .4)' .electrocomatos^ and 5) electroterminal. • The 
authors characterized: the stage of electric :sle.ep-.as a con- 
dition produced by the effect of a current of moderate 
strength, or of moderate^duration,- reconimending -.that this 
stage be used- for ."therapeutic, purposes,, , ,->:^.-, ..,;.-. v -^- . 

"." .Dealing with' the».problem of'the;:pysi6logicai, nature of;. 
•l'elsc^rönarcQ,s^o';it;;sh^üld. bei/incited .thai: even „-the: .first • Rus- 



sian investigators (V. Yu. Chagovets and I. A. Golyanitskiy) 
explained the nature of the phenomena which they observed 
thereby from the point of. view of N. Yett Wedenskiy on para- 
biosis. This principle foas later developed in the works of 
0. S, Kalendarov, L. L. Vasil'yev and others during the per- 
iod 1930-1939. The prlholpie1 of the unity of the nature of 
general electronarcosis oh the one hand and local cathodal 
parabiosis on the other was developed by L. L. Vasil'yev, 
for example, in the article "Electronarcosis and the Theory 
of It-in the Light of the Teaching of Ni Ye. Vvedenskiy on 
Parabiosis" (1952). 

In his dissertation V. A, Glazov indicates that the elec- 
tric current exerts a complex effect on the central nervous 
system, which is composed of the direct stimulation of neu- 
ral structures of the base of the brain to which are added 
reflex influences and vascular changes, particularly in tra 
area of the cerebral cortex. 

He ascribed definite importance in the mechanism of elec- 
trical catatonia also to the effect of the electric current 
on the centers of the sympathetic nervous system» 

V. Aa Glazov connected the pathophysiological nature of 
various phases of electrical catatonia with the effect of 
the current on definite centers in the subcortical-braln 
stem area of the brain (thalamus, tuber cinereum, red nuclei, 
etr.„)  in the depression of the cortex as the result of vas- 
cular spasm. He conceded the extension of loops of current 
to the cerebral cortex only when there was considerable 
strength of current used (epileptic phase). 

Go S. Kalendarov defines the pathophysiological mechanism 
of the successive stages of electronarcosis as follows?  we 
understand electrical narcosis to be the development of ul- 
traboundary inhibition as a parabiotlc process which develops 
successively (in stages) from the cortex to the spinal cord 
under the influence of an electric current, and which pro- 
ceeds in the form of a process of successively shifting phasic 
changes — transitional stages between waking and sleep, 
sleep and death". 

The method of influencing the brain by an alternating 
sinusoidal current of considerable strength which has been 
worked out abroad also needs to be categorized in the field 
of electronarcosis (P. Ross and R. Allen, 19^3; Jo Thompson, 
194*; E. Tietz and others, 19^6j A, Patterson and W. Milligan, 
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1947; B. Pacella, 19^8; K. Bowman and A. Simon, 19^8; L. 
■Alexander, 1950 and others). After appropriate study on ani- 
mals the new method was used in patients with mental disea- 
ses, 'Chiefly schizophrenia. ; 

The method of working. With: the" current consists in this, 
that first a current: of 150-125-ma-is used (arrangement of 
the electrodes is bitemporal) for' 30 seconds, and then it 
is reduced to the threshold for respiratory recovery (50-70 
ma), maintaining it constant or gradually increasing it some- 
what. 

Through the use of a current of considerable strength a 
condition is produced which is equivalent to the tonic phase 
of a convulsive seizure. ..When the strength of the current 
is decreased slow clonic convulsions (5 to 15 seconds) occur, 
and then relaxation of.the muscle tone occurs and a.condition 
of electronarcosis proper with complete immobility, hypotonia 
of the muscles and loss of all types of sensation of cons- 
ciousness» Such a condition, however, can be maintained for 
no more than five to eight minutes; then, individual move- 
ments appear ^hich can become a general motor excitation. 
For the purpose of preventing this the current is turned off. 
Therefore, the duration of the effect is limited to five to 
seven minutes. 

By calling this method electronarcosis certain authors 
themselves indicate the similarity of the clinical picture 
of this condition to an electrotionvulsive seizure. They con- 
sider the advantage of this method to be the greater dura- 
tion of the period during which consciousness is lost, the 
less intense convulsive phenomena and the possibility of 
controlling the strength of the current throughout the course 
of the effect. The clinical effect of the new method of el- 
ectronarcosis was evaluated differently. Certain authors 
present data as to favorable results of treatment, particu- 
larly of patients with schizophrenia; others refer to the re- 
sults of treatment in a more reserved manner. 

M. Ya. Sereyskiy and G. A. Totshteyn (19^7), comparing 
the results of treatment by this method with the results 
of treatment by electric shock, have come to the conclusion 
that the present method of electronarcosis is essentially 
no different from electroconvulsive therapy and has no par- 
ticular advantages. • 

N. M, Liventsev (19^7-1952) carried out an extensive in- 

11 



vestigation of the effect of a pulsating current on the cen- 
tral nervous system of animals and man. In the experimental 
portion of the investigation he studied the condition of the 
animal (dog) produced through the effect of a pulsating.cur- 
rent of different strengths on the central nervous system 
(from a minimal current producing hardly noticeable changes 
in the condition of the animal to the maximum possible cur- 
rent experimentally)o Generalization of the observations 
made it possible to distinguish the following five phases 
which occur sequentially through the gradual increase in 
the strength of the current: 1) initial, 2) motor excitation 
and defensive reactions, 3) electronarcosis (usual routines;, 
h)  electroconvulsive seizure, and 5) electric coma. 

On the basis of this investigation he proposed a working 
. hypothesis concerning the pathophysiological nature of var- 

■ ious phases combined into this classification, at the basis 
i of which lies I. P. Pavlov's teaching of ultraboundary inhi- 
bition produced in the central nervous system by the effect 

• of external' stimulation. 

In lectures concerning the work of the cerebrum I. P. 
Pavlov spoke of three types of external stimulation produ- 
cing a directly inhibitory condition of the cerebral cortex; 
very weak, very strong and unusual". This occurs through 
stimulation of the nerve cell by any agents even if they 
do not ha>re any special physiological conditioning signifi- 
cance". Depending on the different degree of distribution 
and depth of inhibition as well as on the presence of foci 
of excitation in various centers of the central nervous sys- 
tem various pictures of the condition are produced. 

In the case of minimum strengths of the pulsating current 
it acts as a weak, monotonous rythmical stimulus theprolonged 
effect of which can produce a gradual irradiation of inhibi- 
tion throughout the cerebral cortex, corresponding to which 
signs are noted in the condition of the animal which make it 
possible to classify them as transitional phases between the 
waking state and sleep. 

The phase of motor excitation and defensive reactions which 
occurs from the effect of a current of somewhat greater 
strength is associated chiefly with a stimulatory effect of 
the current on the peripheral centers of the analyzers (it 
is completely absent, for example, when the current acts 
experimentally through electrodes implanted in the brain). 

12 



In the phase of the usual routine of .electrpnarcosis which 
occurs with greater current, strengths.a diffuse inhibition •■ 
of the cerebral cortex may be supposed .which occurs reflexly 
and according to the law of negative'induction from the sub- 
cortical-brain^stem centers subjected to the more intense^- 
stimulatory effect of the current..: In connection with the ?. 
presence of diffuse inhibition of the cerebral cortex a^gen- 
eral immobilization occurs, and no reactions are noted to 
external stimuli. • Changes in muscle tone/ the, aPPfaran^oritfo 
o?' elements of convulsive phenomena and hyperkineBias, change 
in the character of respiration, and,a certain increase,in 
the arterial pressure, etc. attest to the increase in the- •• 
tone of the subcortical-braln-stem centers. v  ; 

When the current"strength is further increased, consider- 
ably the deeper phases of eiectronarcosis are produced: ex- 
tensor rigidity, electroconvulsive seizures and electrical • 
coma (electranärcosis from supra:naximal current strengths; .- 
The-physiological nature of these, conditions is presumably ■ 
associated with the more intense ultraboundary inhibition . 
of: the cerebral cortex which also.extends.to the area of tne 
subcortical-brain-stem centers, for e'xample, the. apparatus ?' 
for regulating respiration« The; other centers Of the sub- - 
cortical^brain-stem area of the brain, can thereby be found 
in a condition of considerable excitation (for example, the 
apparatus regulating the muscle tone and the position reflexes 
in the ca-ie of extensor rigidity., the apparatus, regulating 
the activity of the cardio-vascular system, etc.). 

. •■ in parallel with the study experimentally in animals of 
the reactions ito-the effect of. considerable current strengths 
"experimental-clinical" observations were made of the action 
of-a pulsating current of:moderate strength,, that is, with- 
in the limits of the third phase',-;- eiectronarcoSisv The 
problem of these.observations was, first.', to establish the 
characteristics of-it, in man, and,., secondly, to clarify the 
possibility and expediency of utilizing it in the capacity 
of; a method of protective, therapy.   ,,.. 

.The observations were made on 21 patients/with schizö-^ 
phrenia chiefly of the catatonic and hallucinatory-paranoid 
forms..-: It. was established that; in the .catatonic form of . 
schizophrenia electronarcosis produces a'disinhibltion in 
certain patients and takes them out of their catatonic con- 
dition. - They mechanism .of the disinhibitory effect of elec- 
tronarcosis is supposedly, associated' with the deepening of 

• protective inhibition /of ^he nerve ^pells; ünd^ip the; Influence 
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of the pulsating current, which, according to the teaching 
of j ü t>aviov, underlies the catatonic condition., with a 
subsequent recovery of the functional capacities of the^af-, 
fected nerve cells. In certain patients with hallucinatory- 
paranoid forms the electroharcosis produced an alleviation 
of the pathological symptotiiatology0  •_ 

The occurrence of unpleasant and painful sensations in 
many patients in the process of eleetronarcosis, however, 
as well as a restless reaction to the effect of tne current 
limits the possibilities of utilizing this method even in 
patientB with mental diseases. 

According to the observations indicated above, the con- 
dition produced from the effect of an electric current of 
moderate strength on the central nervous system is consider- 
ably different from physiological sleep and, as a rule, does 
not change into it. True, when there is a calm reaction to 
the effect of the current the external picture of the con- 
dition both in animals and in nan, particularly in patients 
with mental diseases in whom there are already elements of. 
protective inhibition, superficially resembles physiological 
sleep. However, this is not a general principle« In tne 
majority of persons, particularly in those who arementally 
healthy, the effect of a current of moderate strength is ac- 
companied by unpleasant sensations which prevent the advent , 
of sleep... which has also been noted by V. A, Glazov and D. 
V. Afanas5yeve 

In connection with this, V. A. Gilyarovskiy expressed the 
opinion that the only method of application of a pulsating 
current to the central nervous system of man which is accep- 
table can be considered the method of working with minimum 
current strengths which do not produce either unpleasant 
sensations or convulsive phenomena; nor signs of motor exci- 
tation nor considerable vegetative changese 

V. A. Gilyarovskiy also expressed the idea that the effect 
of a pulsating current c.-7 appropriate frequency, even with 
a very weak current strength, may prove to be effective in 
oroducing electrical sleep or a condition similar to it. 
This was the basis and the.premise for the development of 
the method called electric sleep„ 

Therefore, we.believe, that an essential premise for pro- 
ducing sleep by means of an electrical current which most 
closely,approximates the physiological is the complete absence 
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of. any kind:of -sensations disturbing; the pat Jent.. Here, -the 
only possible .dosage for.the current strength is the thresh* 
old at which such sensations appear. ' The-metnod which 'we ■-•.- 
have, worked out is also_based on .this principle. 

Arbitrarily, we call eiectriö sleep;or'a condition simi- 
lar to it the drowsiness which is produced-after the pro-. . 
longed effect (sometimes only during subsequent procedures 
rather than during the first) of a .current ^^.A^-,'' 
strength, does not exceed the thresholdJV'K^K^XS^ 
sensatiohs occur, that is, acurrent*which in JT

ts
M
s fÄ* ' 

corresponds.to the initial phase according to N.M. Li vent- 
sev ^^classification/presented above,   >  :";--;;;-; •. •;_• _,„ 

' Herein 'lles: the'diff erenc^e "in the' methods-^>f operation^- 
with'and handling oTthe concepts of >'electrona*eosls - ancl_ 
"electric sleep", in our investigation from those in the. works 
of other authors. ' 

.   lt'peems:to us tobemore Expedient to distinguish these 
concepts as'follows: we define "electronareosis as an obli- 
gatory .condition, produced, when the current is turned on and 
which disapDears when/it is turned off, and- "electric sleep 
as a "condition .of sleep ..or transitional states close to it 
which occur.gräduälly under the: influence of an electric cur- 
rent as a weak rhythmical stimulus, and which do not stop 
when; the ourrent is turned off, ..'..' 

We should like to note that the production^of-sleep under 
the Influence of an electrical stimulation of certain brain 
centers'"rather'thah eiectronäröosis was accomplished for the 
first.::time. experiment ally, by ;Hess(1929) and/then by 0. A. 
Mikhaleva, Ye0 .'A „' Mo*:seyeV .and; A. V„ Tonkikh (19o9). In 
these, experiments the,drowsy condition and sleep were .pro- 
duced by means or'stimula^^^     definite portions- of the ^ 
hypo'thalamic ärea': with' äii' electric Current t • • 5?he,: experiments 
we^e performed on cats bv asana of the introduction (through 
trephined openings, in the skull) of special needle-electrodes 
into appropriate sectioi.3-"of: the brain;, which-needles were 
insulated throughout (except' at: the ends)-• and throughwhi-en 
the current,:wäs passed, . ."'■;' ;;. .'■".:':.:.'..        '■■'■'^.'."'■■■i.'.^t 

When- the current acted for l ^/^ %o -2 mlmxte^ ^fiererit; 
5 conditions were rioted in the :cats --from drowsiness to deep 
sleep -- .which:' lasted from. 20- minutes* to one hour.1 ■ -The- lo- 

(ca^zatlo^; of the: elecjirodes; waV'after^ds established at 
aütöpsyV' "1;"::' ■'■"■:'■•■';:"■■"■"* ■ ■-'■;'•■•<>••>>,-. <.•-.■;•-,:.-•-,' ■:,-..^-..- ■....*<-.■• 
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A. M. Zimklna (19^6), utilizing a similar method, produced 
a superficial sleep or drowsy condition in cats by stimula- 
tion of the cerebellum with the electric current* 

Hess explained the occurrence of Sleep in these experi- 
ments by the stimulation of the so-called "sleep center by 
the electric current. 

Other authors have associated these phenomena with stimu- 
lation of the vegetative nerve centers by the current, as ^ 
a result of which a diffuse inhibition occurred in the brain. 

I. P. P&vlov in his report "The Sleep Problem" mentions 
the experiments of Hess. Here, in criticizing the theory 
of "sleep centers" he mentions that, in his opinion, sleep 
in the experiments of Hess represents a specific case of_ 
sleep produced reflexly by means of stimulation of a.defin- 
ite area of the nerve tracts with the current. 

The method of electric sleep according to our conception 
was also studied and used in subsequent years by many authors. 

In studying the problem of the utilization of electric 
sleep for the treatment of patients it is expedient first 
to analvze the observations in the psychiatric clinic where 
it was first used and then those in other clinics where this 
method befsan :to be used much later, after the accumulation 
of sufficient experience in the application of electric 
sleep in the psychiatric hospital. 

After us, electric sleep was first used in the psychiat- 
ric hospital'of the, Institute of Physiology imeni I. P. Pav- 
lov (Leningrad) by A, S. Chistovich, who confirmed our first 
observations as to the effectiveness of electric sleep in 
the therapy of various initial forms of mental diseases. 
He used electric•sleep with considerable effect also in the 
treatment of alcoholic narcomania. 

S. D9 Rasin and R0 A„ Vernikova (1952), S0 D. Rasln, A.^ 
A, Golubchik and G0 G0 Fabish (195^) from the department of 
psychiatry of the Institute of Clinical Physiology of the 
«cademy of Sciences UkrSSR are utilizing electric sleep 
both according to the methods developed by us and according 
to the methods which they have modified, wherein this method 
is combined with a conditioned-reflex sleep elaborated on 
the basis .of-It. The authors obtained a good therapeutic 
effect in patients with psychogenic reactions and exogenous 
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psychoses as well as In certain ..patients, with schizophrenia. 

M "v'''Korkina'fäonv/the-peychiatric hospital of the Second 
MoscÄScar^nstUute imeni N, X. Pif f v.^^f ^^f Fio 
sleep treatment of various forms of mental diseases. She 
o^ved the. best-therapeutic effect in ^e. reactive, apd 
asthenic-depressiv« states:as well/as.in the functional phase 
of schizophrenia. .•;■••.■■ '■"..".'/■■  ' 

M. I. Rybalfskiy and-M.A^ 
psycAiatric: Hospital :imeni Yakovlenko.). in^h^^;m^ef; 
Datients with various mental diseases/used .electric sleep,, 
both independently and in combination with other measures 

. They observed the best •.therapeutic..effect in,p.atien.ts with 
psychogema;.reactio.nsc..,:The;; authors P^^ed, ahen^Xc^ ■ 
therapetio effect - also f vom -the;,use. of prolonged: electric^ 
sleep procedures,.(lasting:. UP to;.three, to;four; *">urB>vin pjj 
tients^with considerable psyehoiwtar excitation, Un parV oi 
then« excessive excitation at the beginning of ;the procedure 

■waseliminated' by the intravenous-inaction of magnesium, 
sulfate). «•"■'■" 

M.I. Rybal-skiy.also made-.a. ..study, of the hi sfeö.logic. 
changes in the, brains-,of dogs subjected; to. S^hour.. electric 

. sleep procedures,,, The .investigation -showed that even **&_ 
prolonged influences did not produce any ■5.j»everaitoXe^oha;«geB 
-in the brain with the-insignificant current strength required 
for electric sleep« ' " . ..- 

,  Z. A' Kirillo.vW(Institute, pf ^Psychiatry ^the "Ministry 
«of Health -USSR), worked- out a.method of combined^ application 
of electric sleep .(prolonged routines) with smalXdoses of. 
Insulin. • Her observations showed.that this method -gives a 
good- therapeutic .effect ;-in, schizophrenia in those.^ cases - .^ 
where, the.application of electric sleep alone is. inadequate, 

. She investigated the: dynamics,of higher nervous activlty.^of 
the ■ schizoDhrenlc;: patients in the process of treating them;, 
with.electric sleep.. The results of the.-investigations, .. •; 
showed that during the treatment by this method a normaliza- 
tion of the basic .nerve; processes In.; the central nervous sys- 
tem occurs. .■.'•«!'''>.• ■•'.;-'" .:' ■ ■-  -■'■■'■ '-.;■•  ";■;..;'■u,° .'-!'"'■■ ' 

^ L.WV .Dymetskaya {psychiatric.;011nic'of.therPerm Medical 
Institute). used;electric sleep in mental;diseases^ She^obr- 
tained the best therapeutic effect in patients witn reactive 
conditions and the astheno-depressive syndrome. In schizo- 
phrenia; electric, sleep gave *:good therapeuticeffect only 
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in the initial stages of the disease-. In the hallucinatory- 
paranoid type, even where the disease was of considerable 
duration/ this method in'combination with other measures 
gave a good therapeutic» effect, ■' 

L. V. Dymetskaya, studying the neurodynamics of electric 
sleep by the method of investigation of higher nervous ac- 
tivity, established three degrees of depth of sleep: drowsy 
state, superficial hypnotic sleep, and deep slfeep. The re- 
sults of her investigations were presented at the loth Con- 
ference on The Problem of Higher Nervous Activity of The 
Academy of Sciences USSR (1953)* 

D. V. Afanas'yev (Psychiatric Hospital of the L'vov Medi- 
cal Institute), continuing his investigations in the field 
of electronarcosis, began to use the method of small dos- 
age's of the current, that is, electric sleep. The author 
obtained a good therapeutic effect from electric sleep in 
patients with various forms of neuroses and psychogenic re- 
actions as well as in morphine addicts during the period of 
abstinence. 

In 1953, Z. A0 Kirillova, A. N9 Korganova and E. Ya. 
Shuin1 (Institute of Psychiatry of the Ministry of Health 
USSR) published the results of observations on the effective- 
ness of the use of electric sleep in rheumatic encephalitis 
(chiefly, the choreic form) in a pediatric psychiatric clinic. 
The authors note that the children fell asleep rapidly and 
deeply and were very enthusiastic about this therapeutic 
procedure. A therapeutic effect occurred most often in the 
choreic form of rheumatic encephalitis — even after six or 
seven procedures a considerable reduction in hyperkinesias 
was observed. The clinical improvement was accompanied by 
a normalization of metabolism (if. the metabolism had been 

•disturbed); normalization occurred in any case but somewhat 
later in the treatment. The authors also studied the dynam- 
ics of higher nervous activity of sick children which cor- 
responded to the improvement in their general condition. 

L, Ya. Rabichev (Perm Oblast Children's Hospital) used 
electric sleep effectively in the choreic form of rheumatic 
excephalitis as well as in a number of other nervous dis- 
eases of children» He organized a city clinic for the treat- 
ment of children by electric sleep under outpatient condi- 
tions, . '■    :;. •■:,:^ ;;';■'• 

I. A, Diordienko (Stavropol1 Oblast1 Hospital) used elec- 
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tritf sleep^Ith' b.eneficis;l'result's-In patients w:Lth. neuras- 
thenia and noted a reduction intheVosciilatory (arterial) 
index .during the. 'procedure. .'^".VV ,!■;•■ \ . ■• •,; •.• .•■ •• 

At the present .Mine,'/ electric sleep 'is' being used success- 
fully in • many"' psychi'atric' hospitals,..■ particularly in Moscow . 
and in.Moskovskayä .Oblastf.,, Nöte should be made particularly 
of the favorable "experience in the use'of electric .sleep<un- 
der outpatient conditions (Neuropsychiatric Dispensary of 
the Krasnopresnenskiy .and.Moskvoretskiy .Rayons, of, Moscow). 

In 1954, N. MV'liiventsev,'V. S.;.Vosdvi2henskaya and/A... ?; 

F, Strelkova (Neurological'Clinic of the State Institute:■:: 
of Physiotherapy) published ^he result s,of their long, exper- 
ience ih'.-.the'use of'a pulsating.current (electric sleep) in 
patients with-the "seoiuelae of traumatic injuries, of the -brain 
without organic changes^ih the'' brain in. the last period :pf 
the disea3ev They, observed-'.a"stable- effects, headaches dis- 
appeared and the: night'1 s sleep..became; normal,-which had-con- 
stituted the main complaints-of the patients,. Thereby) -the 
examination; of electrical activity of the brain and motor.^ . 
ctironaximetry showed a. normalization of the functional- state 
of the brain» 

M, Z.  Kpnoyalova. (Surgical. Clinic of the-Kazakh Academy 
of Sciences);has, .successfully used, electric sleep, in the con- 
cussion-contusion 'syndrome aa; a result of acute brain trauma, 

"A, S0  Berkhon..(Central Scientific Research Institute of- 
Prosthetics"and^Prosthesis Construction) ,used electric, sleep 
in local "and;phähtpm pains in 55:patients with amputated ex- 
tremities "'as-Yjeil as. in a number of patients with indolent,• 
ixlcers of the'.'stumps« ; Beginning with the sixth or seventh . 
procedure of electric sleep.,.a.considerable reduction.was:':.:■ 
noted in the pairis; and "an improvement in the general con.di- 
tioho In approximately'70.percent of the patients at the 
end of the courfie of electric sleep. (16-20 procedures), a . 
•permanent disappearance of the pains occurred which facili- 
tated the use of; prpsthe jics.; A .prolonged therapeutic effect 
•of electric sleep after a more prolonged, course of. therapy 
(24-30 procedures)/ was. observed also in patients with, indo- 
lent ulcers, which decreased, .considerably in. sijse. .and in . ,-■. 
ce:rtaii patients" completely closedy'O-;';    , -■•:;.: ■/■ :-■'■: 

Ye, A0 Beyul and L, P. Limcher (1954) (Clinic of Thera- 
peutic Nutrition' of 'the. .Ihsti.tute' öf Nutrition of the Acad- 
emy fof Medical: Sciences' USSR) published /the" results ofvtheir 
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first experience in the use of this method of treatment in 
combination with diet in, patients with hypertensive disease. 
Electric sleep not only contributed to a general Improvement 
in the condition of the patients (elimination of headaches, 
normalization of.night's sleep; etc.) but also produced a 
stable reduction in arterial pressure which was maintained 
for a long time. The beneficial effect of.treatment coinci- 
ded with the normalization of electrical activity of the 
brain. . 

V. A, Olenevä from the same therapeutic nutrition clinic 
of" the Institute of Nutrition of the Academy of Medical 
Sciences USSR made observations on the usa of electric sleep 
in 25 patients with pronounced clinical manifestations of 
peptic ulcers of the stomach and duodenum (with the presence 
of a niche). All the observations and investigations were' 
made with the observance of an ulcer diet according to the 
Bystem used by the therapeutic nutrition clinic. The pa- 
tients tolerated the electric sleep well; in seven of them 
sleep occurred promptly after the apparatus was turned off 
and lasted, on the average; for two hours. Certain patients 
fell asleep from 30 minutes to ono hour after the current 
was turned off«, In eight persons a drowsy condition occur- 
red first which gradually passed into sleep. 

Under the influence of electric sleep it was possible to 
see definite beneficial changes in the condition of the 
neuropsychiatric sphere of the patients. They became calmer; 
an alert cheerful mood and a belief in their final recovery 
appeared. The vegetative disturbances (perspiration, sali- 
vation) and the hypo-hyperglycemic syndromes decreased. Be- 
ginning with the fifth to sixth day of treatment with elec- 
tric sleep a considerable clinical improvement occurred in 
the majority of patients? the pains and dyspeptic signs dis- 
appeared, the tenderness was reduced. At the time of dis- 
charge the pain syndrome had completely disappeared in all 
of those treated0    However,, no particular beneficial effect 
of. electric sleep on the healing of the ulcer could be noted. 

On the basis of his observations the author draws the con- 
clusion that electric sleep exerts a notable beneficial in- 
fluence on the subjective manifestations of the disease and, 
as a whole, gives a better therapeutic effect than the use 
of differentiated dietary therapy alone. 

Considerable research on the uBe of electric sleep in the 
treatment of patients with hypertensive disease has been car- 
ried out by G. V. Sergeyev in the Institute of Therapy of 
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the: Academy" of Medical .Sciences %SRy;:- The ..preliminary; data., 
of' this-'investigation' are presented below; -■;;- , ./\:  .... . ...,, 

The effectiveness of electric sleep in the treatment!öf" ! 

patients with hypertensive disease has been.studied by. L. 
A. Studnitsyna:in the hospital of -the State .Institute of ;^... 
.Physiotherapy.- ' " '".v.,.-"^"'-      f.-s-xy 

M. V. Russkikh (institute of Neurology„of the Academy,of 
Medical Sciences USSR) 'is-.u,sing' electric sleep 1ft. the ^treat- 
merit of patients with, neurosis of different, types as,well. .., 
as In insomnia which does .not submit to ^therapy, with any ■_...• 
pharmacologies measure&.;'•; . '.   :' :'.   '.',''-';' ';';,'.■;' -■'•.■•.'■v:-'.;'-•.;:■■•,•:-.••'.• 

Electric sleep'in-certain 'surgical diseases (gastric .;:;.; 
ulcer, indolent Ulcers, etc.) 11 being used.in the Institute 
of Surgery of the Academy'of,Medical Sciences .USSR imeni..V.. 
A;- Vishnevskiy; '■' '-' - ;'V\»l't -,.'.       '.•,..• :'.'

:.;-..'-" 

An investigation of the electric sleep method is also 
being made in the All-Union Solentiflc Research Institute ,. 
of Experimental Surgical Apparatus and In Strumen tar la, i( . 

It is interesting to note the experience in'use of'this ' 
method in the practice of rural public, health. .K..A. iVano.v- 
Muromskiy ahd S0' R0

; Roytenbur.d -(1956) published data ,concern- 
ing the beneficial therapeutic effect "Of: the. use of .electric 
deep in various diseases, particularly in the pre-operative 
period, in the practice of a rural hospital. 

In recent years, works have appeared on electric sleep 
in the foreign press also. 

In 1952, Z. Servit reported the results of his experimen- 
tal work in the field of electric sleep at the Physiological 
Congress in Prague. Being interested chiefly in problems 
of the mechanism of action of the current he performed a 
number of experiments on animals. By means of local anes- 
thesia of the tissues ii\ layers and trephination of the skull 
bones he established the fact that the effect of the pulsa- 
ting current on the brain rather than on the peripheral nerve 
receptors, as certain authors had supposed is of chief impor- 
tance in the mechanism of electric sleep. 

In subsequent years (1953-1956 Z. Servit continued his 
investigations in the field of establishing the physiologi- 
cal nature of electric sleep and using it clinically for 
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various diseases. Similar investigations are being carried ■ 
out by Ya„ Khadlik. The results of these; observations have .. 
been published in 1956 in Praguä in a collection on the thera- 
peutic use of various types of slöep. 

According to the information available to the authors 
work is being done on electric sleep in Poland, Rumania, Bul- 
garia and the German Democratic Republic. . 

In concluding this review of the literature* which deals 
With the current Btate of the problem of electronarcosis and 
electric sleep, it should be,emphasized that the study of 
electronarcosis was an essential historical premise for the 
development and clinical adoption of the method of electric 
sleep, because it made it possible to establish the funda- 
mental character of the effect of the electric current on 
the central nervous system when currents of moderate and con- 
siderable strength were used« However, further study of this 
problem has shown that the quantitative alteration of the 
current strength alone — a  considerable reduction of it — 
can lead to qualitative changes and can produce a condition 
very similar to physiological sleep instead of the forced 
pathological condition of electronarcosis. In this connec- 
tion, the teaching of I. P„ Pavlov on the nature of inhibi- 
tion and of sleep has been of great importance, making it 
possible to give a sound basis to the physiological effect 
of a current of insignificant strength, which underlies the 
method of electric sleep. 
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••■: •• : CHAPTER IX-.-,-: .■..■;.- .,.;;.;....,.,. _.: •■■ ■.,.,.. 

Physiological' Bases For ^rie>Meth:Qa. of Electric" Sleepy 
.:.:  :, . Ajsparatug» ,Technique of.rHminf stratlon of It. ,;, 

In studying.. the mechaniam' of ■ occurrence; of' physioiogiiial 
sleep I. P. Pavlov ascribed considarable'significance to the 
prolonged effect of monotonous: indifferent-, stimuli. Thus, 

■•■ in - lecturesv on the work of 'the* cerebrum J.' P », Paylov write s: 
• ■.■« "foreign stimuli which-may be..repeated.without .furthe*.cpn- 
.;.;'sequences-for. the. animal ..also through'their, own e'ffectä ;alone 

. lead to the development-of; ah inhibitory, condition in' the 
cortex". (I. P. Pavlov. "Collection of Workö,!! 19^7:, Jöl 
XV, p 99).   

••-': "Prolonged! stimuiatiQnVof the- same points in the. cortex 
.:•' leads to :a very .profound inhibition of them,'..Which; naturally, 

by irradiating vigorously.,';encompasses : the.cerebral heftls- 
• pheres and descends to .lower; brain centers''. f (Ib^d,., \'£>;221). 

"Further, .it is generally known .'that weak and monotonous 
stimuli make people sluggish,, sleepy, and some actually;'fall 
.asleep". (Ibid., p. 3.27).  . ; -:.'; •-.-...: •  — . "■■'...  /"':.'• 

Therefore, in I. P. Pavlov's teaching about inhibition 
-and. sleep there <.is $: prof ound «physio logical, basis for. the 

...possibility of using a weak electric..current in,the capacity 
•-.-of an Indifferent monotonous, rhyt'hmicai; stimulus in. order to 
produce a; diffuse linhibi'tioh^of -thecerebral .cortex, which 
changes over into sleep. This "possibility has been shewn 
in a number of investigations by workers in the laboratory 

'•:■   Of   I.-.P.;   PavlO v.. v '■;■:,. ■>.? •". .-:■•.•;■■-/ •■'    -\: ■'):--■; :-.".-.   .•', 

■■■■: These observations 'were first, performed: by M. ,N, Y<jröf ey- 
eva  (1912).    She wrote:   "stimulation of the skin of a. dog 
with a faradic current of the strength (weak)  which we used 

r..-..possesses a- dual effect.? not,; only is a conditioned; salivary 
reflex formed in response .to, it but: it also :prÖduces:.ja; sleep 
reflex". 

.;.-  V..*. Kv. Fe.dorov (.1933) ,mentions the:further .obserya^ions 
of- No■■: A», Poc'kopayev; and L. N» Fedqrov ,in, this: field.' .. In sum- 

.,/marizing the: res\il.ts>#f ,.the data' .which: exist oh. this problem 
■:■■   as well as- his pwji; observations,;: he■, writes;?:;^'Therefore,; our 

:   experiments- show* .that .-a weak, electric', stimulation: of' the 
.   , skin ».■«. which1 is. addj^saed-tjo jail ,typesvor.cu^neoüs >e^sation, 
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that is* tactile, thermal and other nerve endings, can exert 
such a considerable inhibitory effect on the higher central 
nervous system centers (primarily, on the cerebral cortex), 
that afterwards even the individual components of this com- 
plex stimulus, that is, stimulation of tactile and thermal , 
nerve endings if performed at .the öite of effect of an elec- 
trio current acquires a-strong soporific effect . 

In the physiotherapy literature there are Indications ^ 
that the effect of a direct electric currant with the elec- 
trodes arranged transcerebrally sometimes produces sleepin- 
ess. A pulsating current,:.which possesses a. stronger physi- 
ological effect than a direct current; can also be effective 
in this respect* . 

In the opinion of a number of research workers (A. Ye. 
Shcherbak, A. ft0 Kirichinskiy and others), when the e

1«0" 
trodes are arranged transcerebrally or oculo-occipitally the 
current enters the skull through the orbital fissure and 
the foramina in the orbits as well as through the thinner 
bones forming the walls and base; it leaves through the for- 
amen magnum and the thin cellular bones of the mastoid pro- 
cesses. This is the best method of bringing the current in- 
to the skull and of making it penetrate into the brain sub- 
stance. 

Our investigation showed that when the generally accepted 
arrangement of the occipital electrode is used beneath the 
hairy part of the head, a considerable portion of the current 
.branches off and passes through the soft tissues surrounding 
the skull. 

An arrangement of the occipital electrode in the form of 
a split plate applied directly to the area of both mastoid 
processes, which, has been adopted in our method, is more, ef- 
fective. 

The next problem in the method was a choice of the charac- 
teristics of the pulsating current. 

After adopting the ocular-occipital [the literal transla- 
tion is "orbito-occlpital"] arrangement of electrodes as the 
one which best assures the possibility of maximum penetration 
of the current into the skull and after taking into consider- 
ation the necessity of a prolonged effect of the current and 
attempting to reduce the electrochemical influence of it to 
a minimum, we decided on the: so-called "pulsating current'. 



• The latter- consists of brief rebta^guläi'-impuiseä of current 
' seoartted by ^relatlve'lr long- pauses, < -The current increases 

verv briefly (thousandths of a-second) at thisJLevel, jna 
- just as quickly drops, to zero. Schematically the graph of 

--the current is- similar to that shown ln;Figy U Thanks to 
'    tht  long pause between the impulses the^average value of the 
■■" curren?estrength in this case i«. hundreds of times ,1ess„than 
,■ the:amplitude of the- impulses.•;.- A*:*^:^..^^.!^^66" 

: established in ölectrophysiology/-this-former the current 
; possess the • strongest ■ eff ect on^nerye structure| • J1™6^' 

^-'the" frequency of repetition of the impulses as weir as the 
" :.du^atiön^- of the individual impulse should-correspond to the 

. • omräSer of - the=-elebtricar Excitability ^f^-given^nerve 
structure, or, according to K. Ye. Vvedenskiy of its labil- 
ity. 

^P Ye. Vvedenskiy: studied-tha. Iäbillty: öf the'peripheral 
•nerve trunks in detail^ for which- he. established an optimum 
frequencHf 80-100; stimuli per' second (in other i»prd8> .cur- 

'■'-" rent Spulses). With respect to structures of the central 
nI?voussystem (according to his; expression) "nervecenters ) 

•hi indicated only that their lability is considerably^less. 
in adlmon? U is known that the rhythmical-nature^of nerve 
processes in the brain, an expression of which is constitu- 

. ted by its action potentials, 'may be changed within very 
brtadvlimits,;'whereby/so-called «fast^wave.s" (30-40 .cycles 
a second or.more) correspond to the state of excitation, 
while low-^frequehcy waveä, •on the other hand; of the order 
of several cycles per-secohd. the'so-called ftslow:waves" 
and a-wa?es) correspond to the state of inhibition and sleep. 

• :These: .considerations', tönded to make' us select .relatively 
'  low frequencies:for the pulsating current^. During, the course 
of thfSork, in investigating- the effect obtained from the 
action of pulsating currents of different frequencies, we 
estaSSi'hed the -facVthaVih this. ca^e individ^al^differen- 
ces occur, and the best method is to select the^frequency 
experimentally for eaclpatient -during -the;I^M^ ?^; ,o0 
three procedures .^Frequencies'of from'one to two to 100-130 
cycles per second may be used for producing electric sleep. 

, According to our Observations, the; ^B^effe^^ls^btainid 
through, the utilization of frequencies -within;; iimits of from 
3 to:25;.cycles pe^Becohdy.--'-';-;-.r;;''-^^.;^;;.r. "''..'.!.,. V' V{ ;

:;:,.. '■■:■■ •;. 

'-■■>'.■:•'•■ The duration of the^impulse*used' was'^eWc^ns^nt: (in 
v -order not' to complexify'- thV apparatus-wittt regulating instru- 
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*.  \ ji.v.4* iiffln« whirh correspond to the motor chronaxie 
Slhl central ner" statures and amount to 0.3-0.5 «rter/ 
Seoona. Eon|er Sulses produce unpleasant sensations, and 
shorter ones are not very effective* ■■■■ 

u„ .Arider the effect of i  weak current, the upper limit 
cf «Men ?s ?he threshed at «hlch restlessness or ^^f>- 

J»nt of sleen This threshold current strength, naturally, 
Is regulatefindlvldually Hot. only In each patient but also 
in each procedure. 

The principal characteristics of the current used in elec- 
tric sleep are the following: a) a pulsating current of rec- 
tangular shape; b) frequency of impulses from 5 to 25 cycles 
ner second (within broader limits from 1 to 130 cycles per 
-swoSd)! c)--the duration of the impulses in constant within 
SSlts of 0.3-5.5 meter/second; d) the current strength is 
regulated individually in each procedure. 

A pulsating current of such a character may ^obtained 
by means of various electron-tube (radio tube) ^ems. 
Therefore, at the present time various organizations are 
producing various types of apparatuses which give a pulsa- 
ting current with characteristics necessary for electric 
sleep» 

Below, we are describing the apparatus developed with our 
participation and produced by the experimental workshop of 
the State Institute of Physiotherapy. 

Durlne the process, of spread of the method of electric 
sleep and the  accumulatio/of experience the arrangement of 
?ne apparatuses was chrnged somewhat/ although the main cur- 
rent characteristics remained unchanged. 

While we are omitting a description of our first appara- 
tus^ (see firlt edition) , we are presenting diagrams and 
a desertion of the arrangement of three types of apparatu- 
ses Sich were produced in:. 1950-1951, 1952-1953 and 195*- 

■1§55 by the workshop mentioned above. The layouts of these 
apparatuses are similar in principle and afe different only 
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in a part of the-regulating and measuring devices. All the 
apparatuses are arranged so that they allow ..the: possibility 
of carrying out-.therapeutic procedures•simultaneously;on ." 
four, patients,-. As-the- practice'.of using the apparatuses has 
Shown, this, is the most •convenient*.' Thereby,, electric- sleep 
is' carried- out. in a three-four-bed ward! oh all the patients 
.simultaneously^ ■■■■•■ .. r. ■   ;..:-:• 

The basis of the circuit of the apparatus is a; blocking 
oscillator which is represented by a self-excited relaxation 
type oscillator, without tuned circuits at the plate and 
grid circuits, and with a strong feedback. The distinguish- 
ing characteristic- of ■thei.bldcklng oscillator is the -fact' • 
that, because of strong 'coupling of the plate and grid cir- 
cuits, and. with a »strong-feedback. The distinguishing char- 
acteristic of the.blocking'oscillator is the.fact that, be- 
cause of strong-coupling of the plate and grid circuits;., the 
processes of.-increase-and decrease of the current in the 
plate circuit are of quite an abrupt nature, ,. As. the result 
of this, the blocking'oscillator is. used in the circuits, for 
the purpose of obtaining brief impulses, of. rectangular shape. 
The blocking'oscillator.in'this case has advantages over ä • 
multivibrator (another widespread 'system for obtaining brief 
impulses) because, of the great. "porosity" of the current, •■ 
that is the low frequency with the ;small duration of the im- 
pulses,     ■;••.;.;■■.-; •■■'■': .••'■'•'•'"•'■•'•'•' :"'■•  ■ •  ..'■-,;.,  ..  • ■■•' 

The layout of the apparatuses released in 1950.-1951 (Pig. 
2) consists of four*, independent-blocking oscillators .consti- 
tuted by 6N8 tubes and fed by a common rectifier. 

The 6N8 tube 't3)"conslstS; of twin triodes. One-half of - 
the tube (one triode) serves as the blocking oscillator pro- 
per; the other half of it (second triode) is used as an outr. 
put amplifier. 

An interelectrode transformer (15) is hooked tip in the 
plate circuit of the blocking.oscillator; this transformer 
has three windings: plat., winding ..of. <the blocking oscilla- -; 

tor, and grid winding of the.amplifier. Theplate winding . 
is hooked up to the positive pole of -the feed; voltage. ■■ A 
condenser (l6j is hooked up in series with the grid'winding , 
of the blocking oscillator; a leak, resistance (14)',, made in .-. 
the form of a potentiometer, serving, for the' regulation of 
the frequency of"the impulses:generated-by-the'blocking os- : 
cillator, is hooked.up. in parallel.with the'-grid,' The time 
constant of the impulse (about-.0;,5 meter/second) is oondi- 
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tioned by the parameters of the blocking oscillator. 

Impulses from the blocking oscillator are fed to the amp- 
lifier grid by meanB of the third winding of the interelec- ■ 
trode transformer; An output dohtrolling potentiometer (10) 
is hooked up into the plate:circuit of the amplifier. A 
bias resistor (l3) and a bridging capacitor (17) are hooked 
up into the cathode circuit of the amplifier. 

In addition, an independent bias is fed to the amplifier 
grid through the resistor (12), 

For the purpose of regulating the operation of the cir- 
cuits and for indicating the frequency of impulses a 6E5 
tube, the so-called "magic eye," is hooked up to the ampli- 
fier grid. The tubes are connected through twin rectifiers 
(2), The entire system is supplied by a vacuum tube recti- 
fier (4) and is connected to the city power supply. 

The external appearance of the apparatus is presented in 
Fig. 3D On the control panel there are a power switch (5) 
and four control compartments corresponding to the four chan- 
nels of the apparatus. In each compartment there are the 
following from above down: the eye of indicating lamp (l) 
potentiometer knob for controlling frequency (2), output 
potentiometer knob (3) and terminals for attaching the leads I from the electrodes (4) 

We are presenting the specifications of the composite parts 
of the layout in Fig, 2. 

No on 
the 
dia- 
gram 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Name of Part Type, Electrical Data 

Tube. .,«,.„....... 
Tube..........,.. 
Tube .,..., 
j. UD e....,«.»...<>. 
Power transformer 
Filter choke,.... 
Switch.,,,,,o...• 
Condenser,„..«.., 
Fuse..,.,,....... 
Potentiometer..., 

6E5 
6Kh6 
6N8 
5Ts4S 
100 watts, 250 volts 

KE; 10 microfarads, 500 volts 
0.25 ampere 
wire woundj 3000 ohms 

[continued next page] 
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No on 
the 
dia- 
gram _ 

11 '•' 
12 
13 ,- 

14 • 
15' 
16 
17- 
18: 
19 
20 

•v flame of: Part ^ Type,-Electrical;.Data . v.. 

Resistor^", ,.;«'Vo'■..*♦'*. «r» . 
-Resistor-.»',, „.■.>- ..»••• •'' 
'Resistor a • • .V» •;•'•'••• • • '••' 
Potentiometer;'»,..'.«..." 
interstage, transformer 
Condenser.-.'» ......«• • •« 
Condenser'. ;\, „•« •"•• •'••.•• •••■'••'• 
Resistor,. ^ ,■'.'. »v. • • • • » 
Resistor  
Condenser............. 

.200 megohms, 0.5. watts; 
20. me gohms, 2 ■ wa11 s . 
500 chms> 1 watt 
2 megohms; ■:'..- 

0.1 microfaradsy .25Q .volts 
'■ 10 microfarads, £0; volts--:;. 
-.0.5 megohms  ;..',  :.. ;. . . 
0.1 megohms       . ...••-; 
5,000 micromicrofarad3 

The .apparatuses. which were .put but in. 195.2-1.953 were: sup- 
plied with an oscillotron, for- the .'direct .measurement, of the 
'amplitude values of the current impulses during the proced- 
ure. -The .measurement of the current strength.during the 
procedure is particularly important, because at .this time■ 
the patient is sleeping, and It is not possible to judge the 
current strength-by his sensations. The oscillotron is adap- 
ted for the measurement of voltage. However, in this-case 
specifically the current strength should be measured, because 
when there is a poor contact between the electrodes and the 
patient's skin":the'voltage'at the electrodes may remain un- 
changed, whereas-the current passing through the patient may 
be either considerably weakened,or even completely absent. 

■, .f '■■ • ■• * ' * ■ * ■? * * - * '   ■■    * 

•■'-■■ A .•,■■'" 

The following system is used "for measuring'the current: 
strength by means of ..the...oscillotron.. 'A resistor of defin- 
ite magnitude is connected in series to the patient's cir- 
cuit (more accurately,-into the circuit of the .output termin- 
als of the ■apparatus)'.' The'voltage "drop'created in it (which 
is directly" proportional. ,tc> the current strength according 
to Ohm's'Law), ds'measured 'by' the oscillotron.... .Such, a system 
makes It possible to utilize a single tube.for the measure- 
ment in all four channels, of,/the apparatus." The measuring- 
circuit 'of-the 'resistor in '-each channel is''connected to the 
oscillotron by means of a special'switch. ' During the pro- . 
cedure the oscillotron i3 sequentially'switched into ..all ■ 
channels "periodically every 10 -15- minutes,* and, •therefore, 
the current '.strength is regulated 'in * them' periodically. 
The oscillotron"is ;used without 'time 'scähhihg,:of the, impul- 
ses, which'considerably simplifies'the system for connecting 
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it up. A scale is affixed to the oscillotron^screen, and 
on it a beam of light indicates the current strength as the 
amplitude value of the impulses. 

The main electrical clijcuitfe of. the apparatus are presen- 
ted in Pig. 4. In the pärV which generates the pulsating 
current the layout is similar to the preceding one, with 
the exception of the fact that the interstage transformer 
of the blocking oscillator has two windings. The negative 
lead in the circuit is not grounded to the chassis. There 
are no indicating lamps in the system. A ^sistor (10) of 
constant value for1 the measurement of the curröht strength 
is hooked up into the output circuit of each channel of the 
apparatus. 

The oscillotron is fed by an individual rectifier through 
an appropriate system of voltage divider resistors. The 
measuring circuits from each channel are connected to the 
oscillotron through a switch (29) and an amplifying circuit. 

We are presenting the specifications of the parts in the 
layout of Pig. 4.. 

Nos on 
the 
dia- , 

gram Name 'of- Part S 
. .  . . ' !    Mir    .—. 

Type, Electrical Data 

1 
2 
3 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

Tube ;.......  5Ts4S 
Tube ..•••••.••. •• 6N8 
Filter choke,«..„.•••• 
Power transformer.«... 100 watts 
Twin rectifiers....... 
Resistor,..«,....  5,000 ohms, 1 watt 
Resistor........  20,000 ohms, 2 watts 
Resistor.............. 300,000 ohms, 0.25 watt 
Resistor.............. 2,000 ohms, 1 watt 
Resistor.,.,.....«.... 1,000 ohms, 0.5 watt, 
Resistor...  20,000 ohms, 0.25 watt 
Resistor.............. 50,000 ohms, 2 watts 
Resistor  50,000 ohms, 1 watt 
Resistor.............. 100,000 ohms, 0,25 watt 
Resistor.............. 1,000 ohms, 0.5 watt 
Resistor............;;. 4,000 ohms, 0.5 watt 
Resistor,.,....,....... 500,000 ohms, 0.5 watt 

[continued next page] 
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Nos on 
the 
gram    Name Of Part,       Type, ,Elöctrical Data; 

Tft   Resistor ....=.....>.. 60,000 ohms, 0.25 watt 
19 Condenser    ! 11....    Electrolytic; 10 microfarads, 

* 450 volts 
20 Condenser  Electrolytic; 10 microfarads, 

150 volts 
21 condenser..,,     Paper 0.1 "Jlcfofarf^?50 volts 
22 Condenser.....;.,.,..,    Paper 2,500 mlcromicrofarads, 

" '• 400 volt B 
23 Condenser.............: Paper O'.Ol microfarad, 1000 

volts 
24 Condenser  Paper 0.5 microfarad, 400 volts 
25 Potentiometer......... Omega; 5 megohms  _■ 
26 Potentiometer. , Wire bound, 3,000 ohms, 1 watt 
27 Transformer for oscil- 

lotron feed..oo...... 
28 Switch with five posi- 

tions, ..„...... .0... . 
29 Electron-beam tube.,., o LC-29 

In comparison with the preceding layout the following 
changes were made in the layout of the apparatuses put out 
in 1954-1955 and shown in Pig. -5*- ■ The blocking oscillator 
has been made common to all four channels. The measuring 
circuits have been hooked up to the oscillotron through a 
transformer (32). Capacitors (31) have been hooked up into 
each channel at the output erminals; these elements protect 
the patient's circuit against the direct component of a cur- 
rent which may arise in.the event of any injuries to the com- 
ponent parts of the apparatus. A voltage regulator (Ö) has 
been hooked up in parallel with the output terminals, pro- 
tecting against the possibility of an increase in voltage 
in the patient's circuit also in case of any accidental dam- 
age to the apparatus. 

We are presenting the specifications of the parts for the 
layout shown in Pig, 5. ' 
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No a on 
the 
dia~ •"-•; 
gram Name of Part Type, Electrical pata 

,d ii*—* 

1 Tube.«•e•*••••*•»••••• 
2 . Tube... o... V. ••••••••• 
•3"- '■' -power transformer...... 
4 . . Transformer of block- 

'■•... ing oscillator....:.... 
5';' -Resistor/ variable..... 
6 r    Resistor., ...-v. ..<>.... 
7 ' capacitor.. ,....v. ...... 

' B' ' Voltage; regulators..... 
9   Capacitor. ....... ,.i. v. 

10 Resistor....,•««...... 
11 Resistor • 
12 Resistor..«  
13 Filter Choke  
14 Resistor...o.... .*..«-,• 
15 Resistor,,............. 
16 . Capacitor............. 
17"• '. Capacitor•,...•..»v.•... 

18 : ■ Resistor^;>■;,.,..:...•*... 
19-: .. Capacitor.'.'..vvy..... .•.' 

20.'..'',.' * Re sistor',' variable .'■... 
.21 '.;•. Resistor,^ v.ariableY.v'.- 
22 : Resistor'^ variable..-*, 
23J ." ..Resistor/ variable..., 

,-24     .. Electron beam tube.. *-. 
25 ''.Switch 'with XiVe-.posi- 

26 ' "Switch with seven po- 
sitions • .••«..,.-?.••* 

27 Toggle switch ,.. 
28 Voltage-changer switch 
29 Fuse•«•00.•••••••••*•< 
30 Neon tube  
31 Capacitor 
32 Pulse transformer 

5Ts4'S 
6N8S 

SP-1,/ '4,700 ohms -, .     '.: 
VS-Ö.25, '500 ohms' 
.KBG-N, 0.7 microfarad, 500.. 
' volts 
SG-2S 
.Electrolytic, 10 microfarads, 
450 volts 

.VS,;0.25, 10,000 ohms 
VS-2, 5Ö.0Ö0.ohms .'. 
'vS-2, 8>000 ohms. 

VS-1, 50,000 ohm's 
VS-Ö.25, 500,000 ohms 
KBG, 1 microfarad, 500 volts 
KS0-3,:200 micromierofarads, 

'■■■1,000 volts ;: 
VS-1, 100,000 ohms•-. 
-KSO-13, 10,000 micromierofarads, 

■';■■■  1,000 VOltS  .     :...■.■'"' .•• ;.•• 
'.'SP-1, 0.5 megohms .;<.•■ 
"VS-0;5", 2 megohms..  • 
VS-0.5, 1 megohm   • .• > ■/• . 
VS-0.5, 0.5 megohm  . "■ 
8 LO-29 

2 amperes'- . 
MN-7 
KBG 0,5 microfarad-500 volts 

An external view of the apparatus is presented in Fig. 6, 
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V**f If P. II, 

in the middle of it, in the upper^part of the cent™1 Panel 
is located the screen of the oscillotron. To the rignj 01 
i? the oscillotron switchj to the left, the knob of the .In- 
«uise frequency regulator; , The output potentiometers and 
?ermtnalsq?or attachment of1 the leads from the electrodes 
are placed below them.. 

The stepwise regulation of *hefrequency simultaneously 
in all the channels of the apparatus made it Possible to 
simplify the latter considerably; hpw*jer,tt did npt prove 
itself in practice. Therefore, 5eS\n^^^^r^a5Lc-y 
naratuses began to be produced only with individual frequency 
regulation, that is, with individual blocking .oscillators 
in the circuit of each channel. Otherwise, their layouts 
correspond to that presented in Pig. 5. 

The electrode set for electric sleep consists of an ocu- 
lar and occipital electrode. The ocular electrode (Pig. f) 
consSts of an elastic belt (l) with two torts,  In Mg* 
there is a slot for.the bridge of the nose and to which two 
plastic rings (2) have been attached at an appropriate dis- 
tance from iacn other. The contact portions of the elec- 
trodes (3) are attached to the latter; they are jade of a 
thin Plate of stainless steel having the shape of small cups 
into which loose cotton tampons moistened with water or Phys- 
iological solution are placed. The cotton is in contact with 
the skin of the closed eyelids and serves as a conductor for 
the current from the metal parts of the electrodes. The 
ends of-a soft split lead (4), by means of. which-the elec- 
trode is attached to the apparatus, is soldered to the lat- 
ter. 

The occipital electrode is split; it is applied to the 
skin in the area of the mastoid processes, that is behind 
the aural conchae below the midline of the latter. Each por- 
tion of this electrode consists of a small lead plate ol 
oval shape (5) and has been placed in a recess of a special 
ear cap (6). Loose: cotton tampons, also moistened with water 
or physiological solution, are applied to the plates i^the 
recesses of the ear caps; the ends of a split lead l7Kare 
soldered to the plates for the purpose of attachment of the 
electrode to the apparatus. The occipital electrode holder 
consists of a rubber band which is attached to the head by 
three small straps; the latter.are fastened in the;parietal 
and occipital areas-and under the chin by means.of buckles 
and studs.    : 
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■■-«.■.The- electrodes"* are'applied, to.' the/.he ad and-fastened "in 
such a..way-as to insure-their complete-contact^ without trou- 
bling the patient through the ,very.;tight-application of >. • ■- 
straps-.' or^bands. (Fig, '8). • During-prolonged'procedures- the 
cotton tampons which ■■ have- been applied under the ocular-and 
occipital electrodes are moistened with water or physiologi- 
cal solution (through special openings existing in the elec- 
trodes themselves)-by: means of a pipette every. 20-30 minutes. 
The;lead:for- the ocular electrode is attached ;to the nega- 
tive (minus) terminal of the-apparatus,*'that, from the occipi- 
tal, lead, to. the positive'" (plus) terminal. •■'•-■■• ■ ■■ ■ •    • • •' 

. It should be'kept-in.mind that the therapeutic effect •Of 
the procedure^depends to-a considerable degree on the proper 
application of the electrodes, .their adequate moistüre'-ähd 
their constant good contact- with the skin throughput the en- 
tire procedure•regardless- of.the- position of the •patient's 
headi 'If;the-patient complains of a - sensation of pressure 
any-place during.the application of ;the electrodes the pösi- 

: tion of the ocular or occipital bands needs .'to be changed- 
• and the complete comfort of the ■patient assured. ■   .';. 

After the application of the electrodes •■ and rafter":the •at- 
tachment of them to the apparatus 'preparation'is made for"' 
switching:-on. the current.-; ...'.'»,       '.',■''''' 

•First the necessary^frequency of the pulsating current ' 
is established,-.This. Is done-by.:means of the appropriate ' 
knob -on the :.control -panel of the apparatus which is eet' at' 
an appropriate: division .on .the--"scale,,' The frequency which 
is most effective in putting the patient to sleep is deter- 
mined at the time of the initial procedures, and it is„main- 
tained . subsequentiy.-:.. Switching on the ■■current 'and the• regu- 
lation, of a .suitable strength 'of.it is carried- out' by means 
of .turning- the. knob: of the control Potentiometer in the ap- 
propriate ''channel'! .of the-apparatus.- •-- -   ■ ;i- v 

:. The .strength, of the.pulsating current-in electric: sleep' 
is regulated in .ac:eordaü:je; with the patlent-'-'s ■sensation's. 
With proper application, of ,the--electrodes- the sensations'-' 
from .the ;pa^sage;; of. the. pulsatile -current •■■ are- localized in 
the depth-of>.the orbitJE- and have,.the: nature-'•of "vibrations;" 
: tapping,'"^."pressurej.".- et. cetera. -For the- best 'therapeutic 
effect it. .is desirable.-to' make, use-'of -thk-greatest possible 
current strength. ■ However,-. iitr should; hot-•produce-'any un- :" 
pleasant sensations in the patient (if unpleasant-sensations 
occur in the bones of the occiput or face the positions of 
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the electrodes should be checked). The strength of the pul- 
sating current Is expressed in microamperes;. The amplitude 
value of the Impulses is, measured by means of the oscillo- 
tron, and they amount, on the average, to 10-15 ma. Through- 
out any one operation the current strength should be main- 
tained constant or even increased somewhat. An insignifi- 
cant increase in the current Strength iä expedient with the 
performance of each subsequent procedure (without, however, 
altering the main condition -,- the absence of unpleasant 
sensations). 

The current strength is Judged by the light beam on the 
screen of the oscillotron, which first should be switched 
over to the appropriate channel. After establishing the 
necessary current strength the oscillotron may be cut out 
(or switched over to another channel). During the procedure 
the oscillotron is repeatedly and periodically (every 10- 
15 minutes) hooked up to the channel regulating the current 
strength. If the latter has decreased, it should be adjus- 
ted by the potentiometer or the electrode padding should be 
moistened again. Before moistened the latter the current 
strength should be reduced somewhat. 

In subsequent procedures (beginning with the fifth-sixth), 
when a conditioned reflex for sleep has been elaborated in 
the patients, the current may be turned on for a shorter 
time. At the end of the procedure, usually after the patient 
himself has awakened, the electrodes should be removed. There- 
by the patient should be warned not to look immediately at 
the bright iight, because his eyes, after being closed for 
a long time, adapt only gradually to the bright light. 

Certain, patients mention that during the first few moments 
after the ocular electrodes are removed they "see indistinc- 
tly". This is associated either with too sharp a transition 
to bright illumination or with the entrance of water or 
physiological solution, with which the electrode padding is 
moistened, under, the lids. This situation rapidly disappears 
in all cases, and no procedures are required. 

An obligatory condition for the successful administration 
of electric sleep is the comfortable position of the patient. 
He should be told that his position may be changed and that 
he should make himself as comfortable as possible. 

Under outpatient conditions the procedures may be per- 
formed on a,soft couch. The patient should have any tight 
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clothes- removed, and -.should .'be: weil ,covered> with a -blanket. 
The urinary .bladder, should be emptied before prolonged pro-. 
cedureSi. ', '.•:•.';: '. ••.-.... -.v: •'■;.';' w: :■: '■ ■   ••.••••=.:.' "■'.•■ ••■' .•.•■•.•;"•";; •". ; • -:v 

Vlni hospital s? the procedure i s 'performed . in bed.. ■ > • The-, pa - 
tient undresses and. lies. down, -as-, though for. his night's..steep. 
Usually, electric sleep is .administered simultaneously, to a 
group .of patients, in a-'separate half-darkened ward. .Complete 
quiet must' be observed in the ward where ,thp: treatment is ■ ,• 
being given as well as in adjacent rooms*      •.;,.•.....•• 

The- ward in which the electric sleep is being, adminis^ 
tere.d .should be serviced fry ;

;a nurse whose duty ;it IS: to ob- 
serve; the .Operation-of the apparatus and the. ;&leep of - the ■ • 
patients.. In exceptional.-cases,  a qualified; and appropriat- 
ely instructed'orderly may. be;-.appointed to watch the appara- 
tus under -.conditions..that-the.patients-.be periodically 
checked by: a nurse/.,or a .physician» For.,the first procedure, 
the application: of the -electrodes..and the. regulation, of the 
current- strength, may be., entrusted, only to an appropriately 
trained. ;nurse. -...;. -.-.. • •:? ..       •;.:.:- ....'-...'■,■; 

The procedures are usually conducted every day between 
breakfast-, and- lunch..- Their .duration- varies :within. broad 
lirnits and depends-. on:,the-.:na ture of: the disease• and the 
characteristics ;'of the patient 's- nervous, system. Thus;: for 
example, in. :the-treatment of. patients with :traumatic- disease 
of the brain-, (•sometimes,.hypertensive• disease)-, particularly 
whe.n they. have, headaches,-increased -Irritability^: et- cetera, 
the• use of the - apparatus is, -limited to; 40. minutes-one'• hour. 
The average; durat.ion.vof ,the; treatment,,,is .LVs'

1"2- hours,, .and •■ 
in certain neuropsychiatric diseases, to three or four hours. 
At the end of: the.:procedure,, that, is,-after the. current has 
been turned off ,■ the patients.: should sleep.until they awaken 
spontaneouslyb--. ,.■<.   :;••-■,: .;:;;; -■. '  . 

, The. problems; of/the .medical indications for the., use of . 
electric, sleep- are-pointed.out .below;....:In view of. the:-set ting 
of one of the electrodee in the-:area\of the.-eyes and. the .-.. 
passage of the current through the orbits the possibility 
of administering: electric sleep when.:, there'are any: diseases 
pre sent in ■ thi s;area . should be - decided; in. conjunction with! 

' an ophthalmologist,;; • •/ ,, ■?■■..■ ::\:... -._- .,;:.'. ' :>..•:.■ ::.;:■::: '  -• .....-- ■.••;.'<'■•■•' --' 

v ;-j-: 
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On 

. i. schematic Diagram of Pulsating Current Used m 
Electric Sleep. 

ttv> abscissa the time (t) is plowed; on the ordinäre, 
^stantaneous veiueo of the current strength (I). 

Fi. 

F: 

■•epu 

Main Electrical Circuits of Apparatus for Sieotric 
Sleep Produced In l9i?o-iy5x by tne otate Inotiuui. 
of Physiotherapy (explanation in lsxi.;. 

1 w« tar 
%$ 

General View of the Apparatus for Electric Sleep 
Produced by the State Institute cf Physictnerspy 195»0-19^x. 
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Klo. *. Main Electrical Circuits of Apparatus for Electric 
Sleep Produced 195.2-1953 toy ths State Institute of 
Physiotherapy (Explanation in Text) . 

3 

Pi?.. 5. Main Electrical - Circuits'of Apparatus for alec trie 
Sleep Produced oy State Institute -of Physiotharap«- 
153^-19^4; (Explanation in Text). 



I 

General View  c\: ■Apparatus for iSlectric  Sleep  Prc- 
In£5tit;u-uo  of  Phyuiol^er- 

mm^ 
"^ 

L,. 7.  Set of Electrodes For Electric Sleep t. Explanatory 
In the Text). 
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-t. • 8,    Electrodes for JSiectric Sleep Attached to thö Head. 
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CHAPTER III ■■ ''■■'.'" 

A Physiological Characterization of. Eleotrio Sleep 

1. The General Nature oi  the Condition' in Electric Sleep 
■ ,. ■ • 

The following are noted in man during the administration 
of electric sleep? when the current is turned on and grad- 
ually increased in strength sensations of vibrations, shocks 
or formication appear under the ocular electrodes or in the 
depth of the orbits; these sensations increase but do not 
reach the degree of being unpleasant. The strength of the 
current is limited by the presence of these sensations. 
As the result of becoming accustomed to them these sensa- 
tions later become weaker0 Gradually, the sensation of 
heaviness of the lids, ideas of "going off" appear, some- 
times a mild dizziness occurs, and a drowsy state supervenes, 
which gradually deepens to the degree of physiological sleep. 
The patient is In a calm relaxed position, usually on his 
side; the respiration becomes deeper, slower and more regu- 
lar; the pulse slows up by several beats a minute. 

The current strength used Is so insignificant that no un- 
favorable reactions are produced In the vegetative nervous 
system under any conaitions, nor does any motor excitation 
or convulsive phenomena occur, which is the main character- 
istic of the method of electric sleep. The depth of sleep 
corresponds to the depth of physiological sleep and varies 
in the same patient; sleep usually becomes deeper with each 
successive, procedure. Waking occurs several minutes after 
the current is turned off, although often sleep may last 
for a more or less long time even after the latter is turned 
off. 

Sometimes, particularly during the initial procedures, 
the patients do not fall asleep nor even become drowsy, and 
some of them fall asleep only at the end of the therapeutic 
procedure. 

The character of the reaction to the effect of the pul- 
sating current may proceed, in general, according to one 
of the following.four types: l) without any visible change 
in the patient's condition; 2) during the passage of the 
current the patient's condition does not change or only a 
slight drowsiness is manifested, but sleep occurs at the 
end of the procedure; 3) during the entire time that the 
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current is working the condition or- drowsiness Is present 
4)  during the effect 
töduc^Mii« * 

äfterthe current 1 a turned off in many.:;patlents. 

which periodically changes into, sleep; 4) during the 
of the cur rent.-a -quite-, deep.. aleejsi^ia-.produci^.iMilQh .'.las ts 

For the purpose of illustration photographs of certain 
patients are being presented during the. electric sleep pro- 
cedure' (Pigs'.; :'9tl3),.. '/:>•- /. J"V     '.'..?'■';,.. ':'■''. -:" ''; ■'? L.,-."' '-.... 

" ■ With respoct'to ;ithe nature Of the conditidh in electric-• 
sleep, the following may he added'tb what has- been Ftate'd '". 
abo^e1...:"/;; ^,v:.;;"'7';:..:." ':'-.;.;';..; '"'.'"'"'.■ ''''/':. :': ."'-!'•"". \\';.;.',;,,,..' '''■*".■ \. 

li:  The'absence of any visible change in :the pä-tf ent «^ 
condition 'is' rioted:most Soften' during the Initial therapeu- >■■ 
tic procedures' when the -patient is. becomings accustomed to --•• 
them«,.' is watchful,' :and;is\paying attention to his own-sen^ ' 
satiohs1. '.  Many "patients; without knowing trie difference; in 
•principle .(with respect' to current' dosage)' between electric 
sleep and ''electronarcosis arid'electric shock, are afraid • 
of unpleasant occurrencesy et cetera„ •After being -convinced 
that they'do not occur they are reassured, and only then" 
does their condition.change; drowsiness and a peaceful sleep 
appears. Certain patients do not fall asleep'at"all during 
ther use of the. pulsating ;current.'; :

;v'\: ; •' /-."   .'".■■/. 

2„'" As a 'rule,'in'parallel-with;the administered'electric 
sleep the night's- s'leej? improves- and,becomes normäl if it 
has been disturbed;"we-'have ;not observed any deteriorations 
in; the night}&:sleep after;electric sleep.; '; '..;;. ".     -: 

3;::-lPor:the:mbst;1 part/ childrenl'fall asleep even during 
the first'procedure and frequentlycontinue to- sleepseven 
after the current has been turned off, 

4. In certain"patierits^ieep occurs after the procedure 
and falling asleep is\distinguished by' a particular refrac- 
toriness.'/ '■"•'•     ,:' '''■•■' "'•''.'     '■ --:. ;\;..; 

Based on the number of observations in which various con- 
ditions of electric sleep- occurred-two" characteristic type's 
of refractions may be distinguished: i*)': s'leeplrie'ss and; '•■ •■'■• 
drb>» Sine's a during the effect of' 'the'-current-,.'-' and- -2)' a simi'-. 
lar condition-which:passeSlatervih-to Sleep.' ';--!;:/: ; "•'-.   "•-'•. 

.'•■.■•...,.; . \!.:  •r-.:^: •'••■;■.-"'. :■:• ■,■•::■ :.■>:,::..;.<::: -.-.v .-.-•«;.-■-. -v-..j ■■::.: -■■■■rir   : .".;: ■■;-. :•  ■ 

*The nature' of the;-Testftioh:-"-i^--'fcft6;:;iB8Cme patient during- ■■■•'• 
different 'procedures- iriäy 'cha-r^e';depending 'pr'iihari l;y oh; the'-. 
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circumstances under which the procedure is being accomp- 
lished as well as oh the neuropsychiatric condition of the 
pa-fcient. ' In control observations it is difficult to check 
this,  £ut prolonged clinical observations, at least in a 
hospital for mental diseases, convinced us of the fact that 
the therapeutic effect of Electric sleep is not directly . 
connected with falling asleep under the effect of the pul- 
sating current. 

......     ! 
After the pulsating current procedure, especially when 

the condition of sleep has been produced, the feeling of 
well being of the patients improves and a feeling of alert- 
ness, freshness and rest occurs. The patients become more 
active and cheerful.. At first, this good condition is main- 
tained only for several hours after the procedure, and then 
it gradually becomes persistent. 

Therefore- the basic nature of the reaction after elec- 
tric sleep should be considered a condition which is clini- 
cally expressed in sleepiness and drowsiness: according to 
its physiological nature we have tentatively classified it 
among the so-called "transitional" states between waking 
and sleep. 

In defining physiologic sleep as a process of diffuse 
inhibition, I. P.. Pavlov said: "We have established the 
indubitable fact 'that sleep is inhibition which develops 
throughout the cerebral hemispheres and which penetrates 
into the brain to a certain depth. In addition, we have 
had the opportunity of studying also intermediate phases 
between the waking state and complete sleep in our animals 
— hypnotic phases. These forms appear to us, on the one 
hand, to be various degrees of extension of inhibition, 
that is, a greater or lesser spread of inhibition both • . 
through various parts of the cerebral hemispheres themselves 
and through various, brain centers,- and on the other hand, 
various degrees of intensity of inhibition in the form of 
different depths of inhibition in the same areas". (I. P. 
Pavlov. Complete Collection of Works. Published by Acad- 
emy of Medical Sciences USSR/ 19^9, Vol III, p 407). 

When general sleep inhibition had encompassed the motor- 
kinesthetic area of the cerebral cortex but still left the 
other areas of the latter free it.was still possible to ob- 
tain salivary conditioned reflexes to auditory, visual anl 
other stimuli, but the conditioned motor reaction remained 
inhibited. A separation of the secretory and the motor ... 
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conditioned reactions occurred, as was noted by I P. Pavlov, 
^st studied of the..transitional states; is hypnotic-sleep, • .. 
^ch may pasB into •physiologic sleep/' Therefore,;- the. com- ■ 
prison of?ellctric -sleep, .with hypnotic;^sleep- deems inter- - 

esting.  '';' /*•;';•' '■•;:'":•;',;';;■ '' '..-l-'■]."'.'■.[•]   ';.i-.■■<..: '-,■■'/■  '■«■•-:5v----f 
As we have already mentioned above; during 'felootx-Jb^slee^ 

„c-,n^+-hP ocularoccipital arrangement, of the electrodes, the 
currfnt en?ers ?ne brain mass chiefly through .the■thin We- 
walls and openings in the orbits, and leaves through the 
cellular .bones of-the ;mastoid; proc&sßesvaod,--. P?

fl«£b}&*£\..r 
through -the foramen ,magnum0 Thereby, - the lines .of ^roe .-,v ;;• 
of thi current, .encompass-'the ^^ih stemOsubcortibat area . 
most intensively, everting: a stimulatory effect on. it. ^This 
stimulation produces inhibition of the- cerebral cortex jay t 
the  law of negative induction; Depending on the spread and.- 
depth It  the inhibition various .transitional phaseaway oc- 
cur between waking and sleeping, which are outwardly ex-^_ 
pressed as sleepiness, drowsiness,- and> finally,,, with sui  . 
ficient irradiation of the Inhibition, -as sleep. •  _'""..- v, 

V- A' -Gilyarovskiy J a suggestion that ■electric- sleep be ' - 
utilized without producing prolonged or deep sleep, similar 
to the methods ofPclassic sleep therapy for ^erapeutic^pur- 
poses as a measure based on the salutary properties of pro- 
tective-inhibition;: is.in line.with the,current tendencies . 
existing Hlao-. in. the field of pharmacologic sleep of.pro-, . 
ceedino- from;-prolonged routines of deep anesthetic sleep ; .. 
to'routines of ■ light- fractionated sleep-combined with phys- 
iologic; conditioned reflex, 'hypnotic sleep, et„cetera0 
Thus, for.example, :B,.N. Birmah.in his article "The Role 
of Hypnotic and.Sleep Inhibition inthe-Pathogenesis and. 
Therapy of. Neurotic Syndromes" -mentions that he has not^at- 
tempted to produce .very.deep. Inhibition in aliases. Good 
therapeutic results were obtained after the patient.£aa>beOn 
in a drowsy state or in a state of light hypnotic-inhibition 
for a- long time0- The combination of .therapy with anesthetic 
and hypnotic .sleep gave: the. best result* _       ; .:.: 

The observations show; that even when similar conditions."• 
of administration of.a pulsating.current are maintained-the 
nature of the conditions produced may be different.    ; . 

The fact deserves .attention thai: in- a: child sleep occurs;-■ 
particularly rapidly and. constantly with^the jUse^of-a; ;pul-^; 

sating Current ,\-:^: A;..-./':■  :' }[&■:■■'   V-;f; ";';■■';.''. V':':';.' '";''-.'!. ■'.".'.-•'■I"";.'""-'.' ;'.'•':. 
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This corresponds to the characteristics of higher ner- 
vous activity of children, in whom, according to the data- 
of N, I. Krasnogorskiy, the Inhibitory process irradiates 
particularly easily. It is understandable that in electric 
sleep the primary factor affecting the cerebral cells is 
completely different from that, for example, in hypnotic 
or in physiological sleep. 

All these mechanisms, which are very different accord- 
ing to their method of action on the nerve cell in the area 
of their primary application, in the final analysis lead 
to the same effect -- the development of protective inhibi- 
tion in the nerve cells which is clinically expressed dif- 
ferently depending on the distribution and the depth of 
sleep (electric sleep, hypnotic sleep, physiological sleep, 
et cetera). / 

2. Dynamics of Respiration, Vascular Reactions and 
Biochemical Changes in Electric Sleep. 

Research or; the physiologic nature of electric sleep and 
establishment of the mechanism of action of action of the 
current can, on the one hand> indicate the direction for! 
further perfection of the method, and, on the other, aid. 
in determining the most effective areas of application of 
electric sleep clinically* Because the conditions produced 
from the effect of ä pulsating current are outwardly no 
different from physiological sleep, Vie came to the con- 
clusion that electric sleep represents a condition of dif- 
fuse inhibition of the cerebral cortex. For the purpose 
of physiologic characterization of this condition we set 
about using methods of investigation of the states of cor- 
tical, inhibition. 

The :objective characterization of the inhibitory states 
of the central nervous system are of interest.not only to 
physiologists but also to pathophysiologists and clinicians. 
Through the investigation of the state of inhibition in . 
physiological sleep and in the transitional phases to com- 
plete irradiation of sleep inhibition and of protective in- 
hibition in pathological conditions (for example, in certain 
mental diseases, where therapeutic protective inhibition 
is used) et cetera, an objective evaluation of the inhibi- 
tory state can be given. 

Various physiological research methods are used charac- 



terlzing the inhibitory process, .Acharacterization of. 
conditioned reflex ^activity was. used. for.-this purpose in . ; 

the laboratories.of I.- P..' Pavlov; 'specifically.by this 
method transitional-phases from waking 'to sleeping; were . 
established and studied—- the hypnotic •phases. .Howe^r/. 
In the research into.the inhibitory stateö in/man — healthy 
and sick — these methods offer certain difficulties, be- 
cause the conditioned stimuli themselves, arid particularly- 
unconditioned.stimuli changed the depth of,the inhibitory 
process; This.,.-specifically,, is the' method of 0* I. Kotiy- 
arevskiy, who'., studied the depth ,of' sleep irr children W... 
means of.recording the■dynamics of.the conditioned reaction 
to a bell which was elaborated according to the method or • 
speech reinforcement' and of .conditioned reflexes :(plantar 
and the defensive;pculofacial): from' directing., a; stream: of* 
air into the face,'  ' v<; ' 

In search of a method of graphic representation of the 
dynamics of- sleep'-inhibition use ..was made, of the. method of 
actography, recording of the' winking reactions —• movements 
of the lids (B. V. Andreyev, I. I. Korotkih), research in- 
to motor chronaxie (F. P. Mayorov,.M. I. Sandomirskiy), the 
dynamics of cutaneogalvanic potentials (A. I. Marenina;> 
and others. The electroeneephaldgraphic method gives much 
that is valuable for .the purpose,, of /characterizing inhibi- 
tory states.. We believe that the..greater the number of.  • 
effectors which can be recorded without inconveniencing the 
subject the more profound and'accurate "will be the physio- 
logical characterization.of the condition of the. latter. 

"■For., the^purpose' of .evaluating .the physiological nature 
of-the conditions occurring under the influence of the pul- 
sating current we have used'the following research methods: 
pneumography, plethysmography, electröehcephalography; in 
addition, we have investigated the blood Oxygen saturation 
dynamically in conjunction with E.Ya, SkuinV. _ 

- Ye. NU Kreps. M. S. Shipovalov and Ye. A. Bolotinskiy.;...; 
suggested the method of oxyhemömetry for the pui-pose of • 
bloodless observation of the change in the degree of blood 
oxygen saturation; it is based oh the application on the _ 
principle of .dichromatic (in the green and red portions of 
the, spectrum)-photoelectric absorptiometry to living human 
tissues in the green portion of the spectrum the coeffi- 
cient of absorption for oxyhemoglobin and reduced.hemoglo- 
bin are the same, while in the red'portion the absorption 
of light by.oxyhemoglobin.is rauch less, than for reduced 



hemoglobin. Therefore,.the more-axyhemOglobin Is contained 
in the blood the stronger the'-.photoelectric current-be-^ ■.;.. 
comes, which-ls. used'to: move;:a.-galvanometer-indicator-along 
a scale graduated,in-percentages:of.-öxyhemoglobin.- Arter- 

• ial:blood.;whlch is necessary-.for-..-the -.investigation -is reached 
through a dilatation of the capillaries by means of heating 
the ear ,.■■■>•_■';'••'•■:'•■■ ■''■"• '-■■■■  ■.■ /■''■"/':-    '-: v"\',..''.     '"."'; "''". 

We should like "to discuss the pneumographic changes dur- 
ing-sleep. ■ Mosso.noted distinct changes in the pneumogram 
in sleeping persons in the. form of,the. occurrence of a per- 
-iodlc respiratory rhythm.- P.-I«, Nechay described similar 
characteristics.:of ..respiration in .sucklings-.and .in. people- 
of advanced age. Respiratory changes in -the form of occur- 
rence of periodic rhythm have been observed in patients 
with schizophrenia ine.the pressure- chamber (A.- Z.-Kolchin- 
skay'and-S'. D. Rasin) "as Well'-a'sin: helping persons under, 
the:, conditions of ! anoxia t('N.'-N'. Sirotinin) . •• A; G. -Usov-- 
noted- the-periodic; type of resplration'.with-;the occurrence 
of •.■drowsiness in persons of advanced age, and he -evaluated 
if-as an. expression of diffusiön-of protective inhibition ■■ 
from the cortox to the subcortex on a-background of cohsi- 
.derable weakenings of central nervous system activity< ■ The 
periodic, fluctuations in a different-.type of. pneumogram- '. 
have be^n noted, by- N. M. Trof iraov-.: in the,development, of . 
hypnoid states.In oligophrenics which were expressed, in 
the form of arrhythmic deep inspirations and.in correlation 
with which there were decreases in the plethysmograms. One 
of us- (Yu0,Ye. Segal:

1) has described a wave-form:type of 
respiration,, similar..to 5the periodic; type,, In hallucinatory 
conditions ihr schizophrenicsv [■■i-x-s..   ■■'■ ■:■  •.•■■-;     v;- ■'■■■ -,'--"-[ 

. -''During sleep.; the'.'plethysmögram is characterized'by. a-.- 
tendency toward -a .gradual- rise-, •' the picture off respiratory 
.variations. lmproves>..; and the: amplitude-of -the pulse waves : 
increaaes; .   ■;:■;•.■■•.■' -;-..-. ■■•.'■-.•.. •'■•'•-' 

00 V. Vertogradova observed the wave-form plethysmogra- 
phic variations with the..occurrence.of sleepiness in healthy 

•: subjects..-   •• .v"^"'...?? .     ■*/■''■'■■{■  y -"'■  :;"':;:' ■.;':''.'...;* '*.!'"'■ '■'•'■; Ü^: 

,v,: .:We-'have: obtained';the following 'results-,■- '-^'^.^"'^S 

.,■:..':,',-'in .electric ...sleep respiration is- ma de-somewhat: slower. -■ 
and becomes deeper». :Sornetime.s>:.":during the-'pröcess of,-fall- 
ing asleep a periodic wave-form respiration is observed 

:;:.which; is characteristic of:-hypnotic^phasesv ..The .pulse rate 
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slows by three to five beats a minute; the pulse quality 
improves. The electrocardiogram does not change; the 
plethysmogram shows a Slow and gradual dilatation of.the 
peripheral vessels. The electroencephalogram shows, at 
first, a depression of-^hea-waves,.-and then slow waves ap- 
pear, and after the prolonged effect of the current a cer- 
tain Increase in the fast Waves (high frequency waves) is 
also noted chiefly in the anterior regions of the brain. 

All these studies show both an absence of any kind of ; 
pathological phenomena (for example, as after the effect   : 
of a pulsating current of greater strength -- electronärqo- 
sis) and the similarity of.: the nature of electrio sleep to; 
physiological sleep. .' . . ' /' 

. In addition, our investigations made it possible:'to. es- 
tablish the normalizing effect of pulsating current when . 
there is. a-.respiratory and vasomotoi disturbance, which 
frequently occurs, for example, in schizophrenics« A mor- 
malization (restoration of .disturbed regularity to normal) 
of respiration occurs from the effect of a pulsating cur- 
rent even when no sufficiently deep sleep is produced in \ 
the patients. In these patients, who have reactive plethys- 
mograms, the latter assumes a normal character.after the 
effect of a pulsating current: the pulse waves are increa- 
sed, and respiratory waves appear (the so-called third 
order" waves) 

In patients with marked disturbances of the respiratory 
rhythm (frequently.superficial respiration which is inter- 
rupted by deer) inspirations) we have repeatedly observed 
the approach of the respiration toward normal not only dur- 
ing deep electric sleep but-also when the. pulsating current 
did not produce sleep. This, apparently, is one of the 
physiological changes which explains the therapeutic effect 
in those patients in whom it has not been possible, to pro- 
duce sleep. 

For the purpose of illustration we are presenting the 
pneumogram of patient K. (Fig. 1*0. Before the current was 
turned on the amplitude of the respiratory waves was ex- 
tremely Irregular, and the.frequency of them was arhythmic. 
One minute and 25 seconds' after turning on the pulsating 
current the respiration became deeper and more rhythmical, 
despite the fact that the,patlent did not sleep. 

In-Fig* 15, a,y the pneumogram of patient Kh is- presented; 
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he suffered from a reactive state ;y?ith;-prolonged Insomnia. 
As seen from "the pneumogram, 2.0-30-seconds after the current 
was turned on periodic-respiratory thythm appeared,with an; 
irregular amplitude'of .-the respiratory,,waves. - As the pa-, 
ti'ent fell asleep the respiratory, .rhythm'.became, more'regur 
lar, although the periodic irregularity, of the amplitude^ .; 
of the-respiratory waves was maintained:. (Fig. 15> b) * .The 
patient explained' his condition in the-following .W* . ?.'.. 
become-drowsy as -though I would be sinking into sleep .,•; 

Durihg: the electric sleep procedures the. patient, fell. ; . 
asleep slowly'/but: after .-30-40. minutes he was sound a sleeps 
During. sleeX)  {Fig „-15, c). the pneumogram againr became; 'com;-: 
pletely rhythmicalV'Wi.th a' regular -amplitude of the respir- 
atory excursions,"; ■■■■ '■■■■'■  '•■•••" '-...-..■ ^ .-,- •:.;.\ \ 

• Foi«; therp:urpose-of ■characterizing the data, of' plethysmö- 
graphy-ähd the relationships of the respiratory .and .vascu- 
lar reactions as well'-ascthe-dynamics of, oxyhemoglobin we 
are presenting several clinical observations. 

Patient B,, age 29, economist was in the'hospital Of 
the'psychiatric Institute :from 9 April .through-27-May 1954. 

Came from-a healthy .family. Developed normally.. ..Co»»-: 
pletedher primary schooling successfully, and in 1945 was 
accepted into a medical institute.;,, She studied ühere only 
two semesters, then, left the. institute on. account of dis- 
ease. For the last three years she had been working at a" 
plant air an- economist,,.'- At the: same- time,, she had. been, tak- 
ing correspondence'; course at „an economics-planning, institute. 

She denied" any serious...somatic diseases in her history. 
Menstruation began at the age of 14 and "was regular; had no 
no sexual- life *■■■■■"  -•'•-"- -. '■'.: .-..-■'••:..'.; 

Since childhood she was reserved, egoistic and''insistent. 

V'' The onset of the mental, disease was referred to the, year 
-1946'. ' Headaches occurred, she began to make less'progress 
in 'school, and-she did not assimilate the-school,material, 

'in connection with which she was forced, to. stop her studies 
at the'medical- institute« r Afterwards-, she. became hypobhon- 
driacal- and said that' her,!1 heart was;tqrn apart,".her-.: eyes 
were- glassy," "a separated fetu9.is throwing itself about 
in- my abdome-h, "'• which • was suffocating;, her* . ';:  .-, -\ w,;..'.'..'. 
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She was hospitalized in the Hospital i'mcni Kashchenko, ■ 
where she remained from 29 June.through 26 September 1946. 
After discharge from the hospital she worked with inter- 
ruptions. She was unable to renew '-her studies at the in- 
stitute. Prom 12 September through 6"-December 1948 she was 
again on treatment in.the Hospital lmeni Kashchenko. She 
became better following-insulin treatment. Beginning with 
1949 she began to work at a plant, and beginning with 1951 
she started her sessions in the correspondence course of 
the Economics Planning Institute. A subsequent deterior- 
ation in her mental condition began , in the fall of 1953. 
At this time-, the patient had worked considerably and had 
become overfatigued; headaches began, and afterwards an 
inhibition of ideas" occurred and a paranoid disposition: 
everybody was looking at her, "by my eyes they recognize 
that I cannot cogitate about anything". She believed that 
her insides were changing and that her eyes "became of gla ss . 
She was confused, anxious, constantly looked at herself in 
the'mirror, refused to eat, and did not sleep. 

On 9 April 1954 she was hospitalized for the third time. 

On objective examination bhe  showed the following: the 
patient was infantile, and there were definite signs of an 
impoverishment in the state of nutrition. The tongue was 
dry and coated. In the lying position there was a blowing 
systolic murmur at the apex of the heart. The blood pres- 
sure was 100/55 millimeters of mercury. 

On neurological examination exophthalmos was noted, the 
knee reflexes were obtainable from an extended area, there 
was a marked play of the blood vessels, and there was a 
tremor of the fingers cf the.outstretched hands. 

Clinical analyses of the blood and urine did not show 
any pathological changes. The Wassermann reaction in the 
blood was negative. 

On admission to the hospital she was confused and melan- 
cholic., She cried, "my eyes are of glass," "it is impossi- 
ble to collect my thoughts," there was a "vacancy" 'in her 
head, "an emptiness," she could not read -- "the lines run 
together,," She expressed ideas of reference: everybody was 
paying attention to her, speaking about her, "calling me 
bad;" everybody was seeing her "faults". She was unable 
to give any critical evaluation of her own experiences. 
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Treatment' was given' with electric sleep in ■combination 
with therapeutic doses of insulin/ using'. 22 -two-hour» .pro- 
cedures ..of electric sleep and';l8 .insulin injections of 12, 
units.  '"'.      ; ."; .','    .:" .". •   ,,..",    ...,■'• 

The patient recovered. ' The delusional interpretations' 
disappeared, and a critical evaluation of them was restored. 
She became able to concentrate again,'active, and showed 
a lively Interest"in her surroundings. She became •stronger 
physically. Her ability to work was recovered*, She was - 
discharged-to..work. . 

".' Diagnosis: schizophrenia, paranoid-hypochohdriäcal form. 

. .Electric sle^p. treatment was carried oil 'from -IV April- 
through 15, May 4954*.. ::,j •' T;.      " '[. '';:/.[   :'; V ,W 

A record'of the:'vascular and respiratory' reaction's -was 
accomplished dynamically- for each'-electric sleep procedure, 
and the dynamic's of the blood oxygen saturation were In- ■ 
vestigated at the same time during■■ the' process of electric 
sleep. At the same time,. an.electroencephalographic record- 
ing., was taken..  , :,';       ."."". 

'" We are presenting a record of the" electric -sleep proce- 
dure dated 11 May 1954. 'Before electric sleep-the respir- 
ation was of irregular amplitude; the plethysraogram at the 
same'time.'had ä zero background with-weakly expressed res- 
piratory .'.waves (Hg«. i6, a). "During deep sleep-respiration 
remained, irregular, \but somewhat slowed; on the plethysmo- 

' gram the.picture of the respiratory waves was more distinct 
and third order waves were expressed which-gave the plethys- 
mogram. a wave-form character (Fig c 16, b). At this- time, 
ß'-rhythms appeared on the electroencephalogram. 

The first oxyhemometrie curve was. recorded 28 April dur- 
ing the 12th'electric1 sleep procedure, but without turning 
on the electric Current; The blood oxygen saturation curve 
fell from 96 to 90 percent beginning with the 2Cth minute 
of sleep, and then continued to* fall to 85 percent. v After 
the 80th minute the patient, began, to wake up, and the oxy- 
hemogloblh curve ro'se. The'next day the electric sleep pro- 
cedure was performed with the current turned oh. ■ Thls-tlme 
the oxyhemoglobin curve' still remained1 above 90 perCent, 
despite the" fact that/the patient ^lept • soundly and-peace-- 

• fully, as it had, the ^evening' before.-''. .';i .. '■;•''' _ 
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As the result of electric sleep treatment the Indices 
of the nitrogen metabolism in the blood and urine improved 
?n oallent B? The ammonia index in.the urine decreased   . 
?S«£ I %  to h  0- the ratio of the amine nitrogen to the ■ . 
Sal nitrogenin the urine decreased from 12 to 3 percent. 
We observed a Similar picture also in other patients. 

patient M. age 19, a teacher. >s in the hospital of 
the Ihitituti of Psychiatry from 6 March through 6 June1 

1954. 

Her father was sick with tuberculosis. There Were no 
mpntallv ill persons among her relatives. . The patient had 
S^en'born'preSurely, in the seventh month of P^ghancy; 
had developed well. She had,begun her studies at the age 
of eight, was sedulous, liked music, and she went.ou« to 
?L school evening parties  In her character^ e     * 
Mable eentle, good, "submissive". She had had scarier 
?ever?'frequently suffered from influenza  She had begun 
menstruation at the age of 1% Her sexual life began at 
the-age. of 17 (a casual liaison). 

The beginning of her mental disease pertained to the 
vear 1953T It became difficult to study, headaches ap- 
peakedwith sluggishness, "apathy," at times she didn't want 
to do anything, and she lay in bed. 

In January-February 1954 her menstruation stopped. She 
became worried over whether or not she was pregnant. In 
Pebruarv 195^ she had a severe sore throat. Her sleep was 
dlatSrted, she became confused, and said that Some kind of 
Ideas were "thrusting themselves into my fad  and she was n 
unable to figure out anything -- "I am going out of my mind. 
Snt expressed snatches of delusional ideas of reference. 

Oblectively, there were no abnormalities in the internal 
o-gans! Onneurological examinations no symptoms of organic 
?n?ol?emen? Sere noted in the central nervous system  Clin- 
ical analyses of blood and urine were within normal limits. 
The Wassermann reaction in the blood was negative. 

On admission, the patient was confused, inhibited, melan- 
cholic and not very approachable. She refused to relate 
Ser pathological experiences, "I do not want to recollect", 
iiwas impossible to detect any delusional experiences in 
the patient, She tried to isolate herself  Ther^fshyp0" 
minla, and from time to time there was an inadequate smile 
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on her face. In'.the psychiatric-' department.- she .was. inact---'- 
ive«   '    .'-.'"'•■■"' " '':'.';''!;.. .:";v "■■'■'-■''•''••■■'*•' •"■"■■■' ••■''' ■■'■-■■ 

Electric .sleep treatment was given. During the proce- 
dures she fell' asleep -quickly- and 'räpldl'yj • after the .pro- 
cedures' she 'noted ä''fresher alert condition..- rEven: during v' 
the.process of treatment the patient!s condition improved 
notably. ; She became 'more collected, more-adequate,- and1" 
gentler. 'She reacted in a lively manner-to.visits of rela- 
tives. She began to have ""plans for'the •future.- .At :the. . ■■ 
end', of the treatment'1'she remained somewhat asthenic, spoke- 
reluctantly :and evasively and'without adequate .criticism ;, 
df her.'.illness. The patient was'given an additional, course 
of treatment with hypoglycemio: doses-of "insulin,; ' She was.;;:: 
transferred "to- the sanatorium-, department, from =where. she---:;; 
was discharged considerably improved. ,     ,.;-, 

'• Diagnosis: ■s.chi'z6phrehiä>':-simple type.- ' 

'Electric sleep treatment was given from .15 March through 
12 April 1954. ;' .;";        ';■■_" •-'    • .•■.•'•:■ 

.Before electric sleep'treatment the plethysmogram .was . 
smooth, the: background was: zero., and there /were: no: secondr. 
or ..third-order: waves present;' The respiration, was- arrhythr 
mlcar (Fig. l?y a}-« : The vascular'reactions to temperature, 
stimuli were'" inhibited or' inverted.- It was 'Impossible- to ■ 
elaborate .conditioned vascular reflexes or to .consolidate., 
them. During the course 'of falling asleep the- amplitude •:■ 
of the pulse waves increased, respiratory waves and third- 
order waves/ appeäredV; The 'respiraitloh;i became 'slower/ and 
'ah' irregular' wave-form rhythm characteristic of the state .-. 
•of; inhibition could be cut-lined in it- (Fig. 17, b).. 

The following was found on the electroencephalogram be- 
fore electric • sleep 1 a-rhythm, irregular-, modulated- with •.-: 
high frequency waves. During electric sleep a general de- 
pression of electrical activity of the -brain was noted, and 
slow waves appeared, '        ; '  '       '•, ' ^•.> ;,;A: 

". After •several electric sleep procedures and, five insulin 
hypoglycemic treatments the unconditioned .reflexes -.became* 
adequate,- and conditioned •vascular reflexesiappeared. :•>■.;. ■?. 

On 23 March during an insulin coma an oxyhemometrie.curve 
was recorded. The curve of the blood oxygen saturation for 
two hours; deäpite: the-o'omato'se ^condition which had 'occurred, 
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did not fall below 90-98 percent (usually during insulin 
coma the oxyhemometric curve falls more sharply, and the 
oxyhemoglobin content goes down to 70-60 percent;. 

Patient N, age 55, merchant] was in .the hospital of the 
institute of Psychiatry 1**0*27 April through 18 June.1954. 

Came from a healthy family. Developed normally, finished 
gymnasium [second school] successfully, after which she. 
taught primary School for nine years. At the age of d* 
she married,- her family life was not successful, and she 
separated from her husband. She had one pregnancy which 
terminated in a difficult delivery. Shö has an adult^daugh- 
ter. She had typhoid fever and malaria* Beginning wl™ 
1944 she stopped menstruating. By nature she was sociable 
and frank. 

A number of exhausting factors preceded the onset of this 
disease: during 1953 she had been tense, and there was a 
conflictual situation at work; she worked harder, and wor- 
ried considerably. Psychic trauma was added to this: her 
daughter, in ppite of her wishes, had married a man who, in 
the patient Js opinion, "is making her daughter unhappy .. 
She considered herself insulted by her daughter, wept con- 
siderably; her sleep was disturbed, and the-feeling of   4- 
helplessness and "being completely unnecessary appeared. ..• 
She could not find any place for herself, she went to her 
neighbors and asked what there was for her to do now«, She 
made an attempt at suicide. She was hospitalized. 

On objective examination, the patient showed pronounced 
signs of emaciation, Her tongue was dry and coated. There 
was an indistinct systolic murmur at the apex of the heart. 
The second sound was accentuated at the aorta. The blood 
pressure ranged within limits of 190/IIO - 160/100 milli- 
meters of mercury when she first came into the hospital. 

On neurological examination there were no symptoms of 
organic involvement of the central nervous system, but dis- 
orders were noted of functional character; there was a 
tremor of the fingers of her outstretched hands and-tick- 
like movements of the right corner of the mouth and of the 
ri^ht upper lid. The clinical analyses of the blood and 
urine were normal. The Wassermann test of the blood was 
negative. 

Initially, at the time of admission to the hospital she 
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was melancholic/:had'an-'expre'ssion'o^- suffering, on' her. face, 
her speech was whispered,' and she;could not'.speak without : 
crying; her-thought's' were all" concentrated" on the experiences 
which'had trauma tize'd: her.:" 'Sher.wa's'^inhib'i'ted, did.hpt so--.. 
ci'alize with those äröündVlay-inotiOniess. wi'th closed, eyes, 
called herself '■'neglected1! and "not heeded.;by.anybody .; 

:-She had"-difficulty" in piecing together'her surroundings;, 
she understood that she was in a hospital but could not 
state the date on which she was hospitalized; she named-, the 
month and- the- year with'difficulty c. She asked thAt "•the.:;-. -; 
physiciahs'»hot" interrogate', her, 'because she was ""as ;in/a ' •, 
god". She asked for-help:/"Heip me-cast my.unworthy daugh- 
ter out 'of my :;heart-". '--"Her' night»s sleep was ;di sturbed.'!... 
She refused to eat;- "Life has lost .its meaning," there was- 
no 'reason- to: continue -'-"±'t "'.';••; _;•••;''',■/'.''. .'■■', 

Electric sleep" -'treatment'-was' given (22 procedures)'With. 
a .subsequent course of treatment with .small do'.ses of insu^- 
lin;- Even during the process, of treatment-the condition 
of. the patient changed notably ' Changes in her' condition;.;.: 
were- particularly1 "clearly manifested directly after the' , '," 
electric sleep procedure; she became alert, felt .fresh,.'and 
asked whether she could.be allowed to remain'under the in-., 
fluence of the "current for the; whole day'..' At the: end of ' 
the course of treatment 'the -'sighs_ of confusion' disappeared 
completely,' her melancholy disappeared,.her night's sleep .'■ 
was returned to"norm>.lv" r.he became' collected, active, and . 
occupied'herself in- handiwork>':she read,, became compliant, 
welcomed- socialization'" with -the'-patients,/ was Able, to. calm 
them' and. •di'&tracfr'them -from'- burdensome experiences. 'She . 
became' normal^-physically';- Ät":the'time of her' discharge her 
blood pressure was 130/70 millimeters.'' She was discharged 
to work. 

Diagnosis: Reactive depression during the involutional 
period.   ■.■:•.,.„-■ 

Electric:sleep treatment had been' given from"7 May .through 
5' June 1954.  »'-;■"•:: (■■.';-1/;: V; ;'; .'      ' %      .- ■■■A-.-.  •' '■,■■■,.■■< 

...-On.examination, the basic background of the, p.iethy.smö-,-". 
grami'Was ••quite.smooth" with well-expres;sed,s^c'önd-.änd''third- 

• order waves. -.The-bascular reactions, both unconditioned 
and -conditioned,- .were inhibited;■ ■"■ The respiration was .uneven, 
arrhythmiftal-and Irregular-'in 'amplitude;; 'During .electric v_ .- 
sleepvt;he;;:respirat ion*graduaH'y'-retU'rhed-to' normal. Prom 
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time to time during electric sleep .waviness appeared in 
the plethysmogram. A depression of the electrical activity 
of- the brain or the occurrence of slow waves on the electro- 
encephalogram corresponded to these periods. The fact is 
particularly interesting that a decrease in the reactions 
to external stimuli also cbrrespphded to this condition of 
an undoubted intensification of the inhibitory process. , 
The data presented corresponded to the results of biochemi- 
cal examinations. 

In Pig. l8 the oxyhemometric curves are presented! On 
7 May the base-line procedure was performed; a drowsy con- 
dition was observed at the end of the procedure. On 8 and 
10 May there Was a deep sleep under the influence of the , 
current. The patient noted that directly after the proce- 
dure things appeared better and she was not so melancholic, 
but toward evening her heart again became heavy. During 
the first procedure, which was performed without turning 
on the current, she lay calmly, and fell asleep at the end 
of the procedure«, Despite the absence of deep sleep the 
oxyhemoglobin content of the blood gradually fell to 84-83 
percent. The next day, the current was turned on; the pa- 
tient fell into a deep sleep. The oxyhemoglobin curve re- 
mained at the level of 95-93 percent for one hour and 30 
minutes; the same thing was observed on subsequent days also. 
When conditioned-reflex sleep was administered without turn- 
ing -on the current following six electric sleep procedures 
the same high curve was obtained as on the preceding days 
before the current had been turned on (Fig. 18). The con- 
clusion suggested itself that obviously a definite sleep 
stereotype had been elaborated in the patient, whereby the 
quantity of oxyhemoglobin did.not fall as is usually obser- 
ved during natural sleep. 

The patient recovered and was sent to work in good con- 
dition. 

In summarizing the clinical observations presented and 
comparing the clinical data with the results of pathophysi- 
ological investigations it may be established that in cases 
where a beneficial therapeutic effect was obtained the basic 
background of the plethysmogram changed -- a tendency toward 
normalization was noted which was expressed in the appear- 
ance of respiratory waves and third-order waves on the pleth- 
ysmogram which had been inhibited prior to that. While pre- 
vious to the treatment the reactions to unconditioned stim- 
uli -were absent, after the treatment adequate unconditioned 
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and conditioned reactions, appeared. -Normalization of res- 
piration occurred for the first time-only .during the elec- 
tric Bl2e? P^cedure ,- and then it.,-«as.„maintained .permanen- 

■tiv  During the initial phases -..of bailing asleep a --jav^ 
•fom'peSöSic rLpiratory rhythm;Was .noted typical of con- 
SSons of hypnotic phases, A change in the .bloodyoxygen 
•saturation was quite'typical of. thevco^«^^JjSbS- 
sleeD- <n contrast to-the decreases .in the ,-oxyhemogloDin 
cur?e'Wh?cS are observed in pharmacological sleep^the,curve 
In Electric sleep remains at-a .high: level./. Therefore,-.. 
"electric sleep is not accompanied by-anoxia -therein ,is 
one o? the characteristics of this type of treatment com- 
pared,with.pharmacology and natural sleep, -^As. the result 
•of treatment.with electric sleep-the .nitrogen.metabolism 
indices in the blood and urine were improved. 

''"" Even when the patients did-not recover the tendency^to- 
ward normalization;of.the vascular, and respiratory;reactions 
stni^ccSreS but were not maintained, and^in cases where 
the condition deteriorated.the previous Pathological vascu- 

■~lSr and respiratory reactions reappeared. Similar Phenomena 
. were noted also in the dynamics of the blood oxyhemoglooin 
and nitrogen metabolism.   ... 

• We are presenting-the results of biochemical -examina-i-' * 
tions carried ^out by E. :'Y^;'Sküln» during electric sleep 
treatment,  *''•'.'. ."  /:,.'. ...... 

The change in the carbohydrate and protein metabolism 
observed during the'period of electric- sleep' treatment _ oob h 
'during the procedures.-and-during-, the entire course of ther- 
:apy did-not transcend-physiological limits. :■ 

-  The intensity of-the changes in the biochemical indices 
were in direct proportion■ to .the routine of electric, sleep: 

■; a „deeper, sleep was accompanied by greater changes in the-.. 
;vblQQ.d^chemistry» ;,;...,'.   /.',['■■    •■;...■ .: '"• 

With respect' to the' carbohydrate metabolism:an increase 
v in the "blood sugar., .lactic 'and pyruvic acids .in „the. ;blood 
were almost, always .observed during the .electric sleep pro- 
cedure j however,; they did not transcend physiological,,lim- 
its'/ The' increase, in :the blood sugar ...was temporary*., and , 
'oh thVday' following the procedure its level was..,always ;-, 
within normal limits. In certain patients a slight decrease 
.in the blood sugar, level,was, noted,as the result.;, of -..treat- 
merit; iiv.en:(from 85-72,- m^^?ams;; percent):^ .,-,-> .. ; ::r.-:-v 
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With respect to the protein metabolism parallel changes 
were noted in the proteins and' in the albumin-globulin ratio, 
which gives us the basis for supposing that there are 
changes-in the•dolloidal state of the blood serum proteins. 
The'strength of the blood clot underwent variations through- 
out the course of electrlö sleep treatment,, chiefly decreas- 
ing during the procedure and during the course of treatment; 
this may be associated with a decrease in ,the content of 
adenosinetrlphosphoric acid in the blood which occurs as 
the result of a change in the metabolism of the microergic 
compounds during electric sleep. 

In'electric sleep the content of carbonic anhydrase in 
the blood either increased somewhat or else did not change. 

During the first few days of prolonged amytal sleep the 
blood carbonic anhydrase increased but did not decrease 
again notably on subsequent days. We are presenting.the 
results of the observations made. 

Carbonic: 

Anhydrase Index 

Patient P. 3 May before sleep.„.,..„...«.•. 2.0 0.9 
. • 13 May , during electric sleep,,... 2.9 1.3 

20 May before electric sleep.....' 2.0 1.0 
20 May during electric sleep  2 A 1.2 

Patient K 15 January before sleep produced 
by amytal,....»•«.•..• 2.5 1.3 

29 January-third day of sleep  2.2 1.0 
30 February-eighth day of sleep... lA 0.6 

Changes in the carbonic anhydrase activity may be explained 
by the slight degree of anoxia which occurs during the first 
few days and which is replaced by a deep-seated disturbance 
in the oxidative processes on subsequent days of amytal sleep 
expressed to varying degrees in different patients. In elec- 
tric sleep we did not observe any decrease in the carbonic 
anhydrase activity; its change in the direction of an in- 
crease can be interpreted as'the result of an intensifica- 
tion of the oxygen consumption by the tissues, particularly 
by the brain. ,;■"•' 

Changes in the carbonic anhydrase activity1in the blood 
speak for the greater disturbances in the oxidative proces- 
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ses; in prolonged ainytal sleep.compart ,with electric sleep, 
particularly during the final darysv of .treatment,. •■■■ ■ 

:T)uring thV electric-, sleep'procedure changes .were obser-■;■, 
ved in the distribution- of .the phosphate;;? ract ions in_ the „ 
blood (observations of 0.: R.,.Shishova; from- our laboratory) . 
as well as in the indices of the carbohydrate and protein , ; 
metabolism  A slight increase-In the sugar level wa-s obn.,.. 
served with a simultaneous reduction in reducing agents 
which was' expressed Mn a -difference between; the .sugar; de- 
termined by the-Hagedorn method and. the. true sugar, (accord-., 
iS to the Fujlta and Takata method ." Thus, for example/ . • 
in^atient A before- sleeo the -sugar was' 58 milligrams ..per-v\ 
c2nt* the redu?ing*agent* amounted ..to 32 milligrams, percent; 
af^erÄ^ 
and the reducing-agents> :l8 milligrams .percen-. 

Tn parallel with' -the" reduction in reducijig ' agents -there- 
was alsfa decrease in the inorganic-phosphorus,-which was- 

(in patient B before sleep the inorganic; P
h2s^^^^g. 

milligrams percent;.after- the. prooeoure, 4.3 milligrams^per 
cent) . , ■ .:■ _.:_.'-.,. 

' with'resoect to the.distribution.of phosphate fractions 
in the blood during :the procedure .of ."electric sleep a de- 
crease was hoted in the concentration of adenosinetriphos- 
'phüric acid-:and-"the-inorganic and acid-soluble phosphorus 
with an- iricrease..m.'the protein-üppid fräctionof -the- phos- 
phorus, -'•"•"  v '•;• •■ >'•;..•./:;■ ;■   ■■;.->:■        :!■.:.;.-• '■'•-..' 

- As'the;'result ■ of'the treatment,'äs a rule,'an increase 
was noted in the total phosphorus as,well as;in the^rela--. 
tionship between the proteih-lipoid andthe acid-soluble 
phosphorus and a decrease in the acid-soluble phosphorus 
because of a-.decrease in the inorganic.phosphorus and phos- 
pl^or-ic ethers« Thus, for; example, in patient A vhe total 
Phosphorus before treatment amounted to 59.5 milligrams per- 
cent; after treatment, 91.5 milligrams percent. The pro- 
tein-lipoid fraction -la patient M before the- procedure, was 
33 milligrams -percent; after -a. two-hour sleep,' 53 .'milligrams 
percent; 'as the result, of the 'treatment, 68 .milligrams per- 
cent, et-cetera. In patient.A the: inorganiö-phosphorus be- 
fore treatment "ias nine milligram's percent;..,the -phosphoric 
ethers was 21„6 milligrams-percent; after-treatment, ;5*3 • 

.■arid 9,5 milligrams percent, re spectively. ,,. Vt . ... ..  , 
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The changes indicated in the carbohydrate metabolism and 
in the phosphate fractions speak for the fact that.»when 
there is a beneficial clinical effect under the influence 
of electric sleep the processes of carbohydrate metabolism 
become normal through the medium of a greater intensity of 
the intermediate enzymatic processes (glycolysls, phosphory- 
lation). 

The changes in the nitrogen metabolism amounted to a.- de- 
crease in the total quantity of serum protein and a reduc- 
tion in the albumin-globulin ratio during the electric sleep 
procedure, 'When there was a poor clinical effect the quan- 
tity of protein did not decrease but as a matter of fact 
even increased^ Whert there was a good clinical effect 
the quantity of albumin, like the albumin-globulin ratio,- 
increased. During the electric sleep procedure a certain 
reduction in the amine nitrogen was observed (in patient 
M it decreased from lle2 to 8,4 milligrams percent). 

It was possible to confirm the changes in the concentra- 
tion of free amines (histamine) and of amino acids in the 
blood under the influence of electric sleep therapy by the 
Chromatographie method. 

Therefore, these investigations show that the effect of 
a pulsating current exerts a beneficial Influence even on 
certain mechanisms of the vegetative nervous system regula- 
tion. To this it.may be added that, despite the additional 
hours of sleep obtained during the daytime, the night's 
sleep was thereby not only not disturbed but, conversely, 
became normal (if it had been disturbed — insomnia). This 
normalizing effect on the night's sleep Is a characteristic 
consequence of a pulsating current. 

3. Investigation of the Depth of Sleep During 
Electric Sleep 

For the purpose of determining the depth of sleep in 
electric sleep we made use of the method of comparative 
study of the dynamics of conditioned and unconditioned re- 
flexes, somewhat altering the methods of L, I« Kotlyarev- 
skiy which he used in 1936 in the study of the depth of 
sleep in children. 

L. I. Kotlyarevskly investigated the change in the con- 
ditioned reflex to a bell during sleep which was elaborated 
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preliminarily with speech reinforcementv As "the Uncoridi.- 
-tioned reflex- the plantar reflex-was .investigated/ as Was 
also the defensive oculofaciai':-reflex (s'creWlhg up the ;. 
eyes; and turning' the head to "the side), when a stream of 
air from a balloon was directed into 'the face.. .'.,'..'.',' 

■ Prior to sleep a check was made of the unconditioned re- 
flex/ the conditioned reflex three times;, and differentia- 
tion once. • A toy-balloon was: attached, to thehahd/ and then, 
'every 15 minutVs,-'the- conditioned -and unconditioned, stimuli 
were administered periodically/and. the character, bf. the. 
response was'observed.;/    '' -\" ..'.':.'- 

■The author establi she'd/ three- characteristic phases: in 
the first phase the'-conditioned and unconditioned reflexes 
were maintained; In-the" second, the conditioned reflex was 
absent and the unconditioned reflexes were absento. Thereby, 
sleep in children' has- the following- character:; a) all. three 
phases occur,'-'but'the first" and second disappear, rapidly, 
that lay Inhibition Irradiates quickly, descending ,tö the 
subcortex; lh -awakening -such sleep disappears immediately, 

■ and the child- feels alert; b) only the' first' and .second . 
phases-occur, whereby the first is brief; inhibition irra- 
diates rapidly through the cortex'but practically does.not 
descend to the subcortex; in. the process of Waking up. the 
sleep disappears slowly and gradually; c)' only the first, 
and second-phases occur also but the first goes.oh fpr a 
long time- and' the conditioned reflex thereby;is unstable; 
the irradiation of inhibition can occur'only through the 
cortex and occurs in a wave form; waking occurs slowly and 
with great1'difficulty^ •-;;';■ : ;;.; ... ..' ■'.'.-.■ . 

In our method an-investigation was'made of the motor-, . 
■defensive reaction to electrocutaneous.stimulations, which 
-served .as-a reinforcement "in 'the 'process of elaborating 
-the conditioned reaction to sound stimuli (bells of differ- 
ent- strength and'timbre'), V. M. Bekhterev,. V. P.Protopo- 
pov, ;A.:G. ivänov-Smolenski-y and others used•electrocutah- 
eous reinforcement. 

. - ■• In the'■investigation of the: depth of .sleep it Was .'un- . 
desirable to trouble the subject, with the need for maintain- 
ing-, a'.fixed, position connected wlth; the usual;'method of car- 
rying out- the investigations of • electrocutaneous. stimulation. 
In- connection-'with this, we'■ worked'''out ;a special.'.adaptation 
which is fastened to-the' fingers--and which makes it "possible 
to carry out the examination with the hands in any position. 
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This adaptation (Fig. 19, a) consists of a.shaped plexiglass 
brace (l) which, by means of a detachable portion (2), is 
attached with a small strap to the basal phalanges of the 
second to fourth digits and which embraoes the „latter, as 
is shown in Flg. l£, b. ; Because of the detachable portion 
the brace can be adapted to the length of the fingers of 
the «subject. Contacts (3), to which the voltage from an 
induction coil is brought through a switch and a control 
potentiometer, are placed in the upper portion of the brace 
(corresponding to the location of the proximal portion of ... 
the distal phalanges). Contacts (4-5) are placed in the. 
lower portion of the brace which are cloäed through flexion 
of the fingers. One of the contacts (4) is stationary hav- 
ing a device regulating its height; the second (5) is a 
spring contact and appresses the fingers to the contacts, 
to which the electrical stimulation is administered. 

When the pushbutton circuit of the induction coil is 
switched on under the influence of the painful electrical 
stimulation an unconditioned motor-defensive reaction occurs 
in the form of flexion of the fingers,, This movement closes 
the lower contacts, which produce a flash of the signal lamp 
or a record on the strip (if the recording is by kymograph). 
The position of the fingers is shown in Fig. 19a. When the 
fingers are touching the contacts through which the elec- 
trical stimulation is applied the spring returns them to 
their initial position. Such an arrangement makes it pos- 
sible to carry out the Investigation under any conditions 
and even at the patient's bedside0 

In patients In whom this examination was carried out the 
conditioned reflex — flexion of the fingers in response 
to a bell of moderate amplitude with reinforcement by an 
unconditioned stimulus, an induction current —was elabor- 
ated before beginning the course of electric sleep. In cer- 
tain patients differentiation from the bell of a different 
tone was also elaborated,, The strength of the conditioned 
reflex and differentiation were checked before each inves- 
tigation. 

The investigation was carried out during electric sleep: 
at definite intervals (usually at 15 minutes) a conditioned 
stimulus (bell) was administered, and observation was made 
as to whether or not the conditioned reflex appeared, and 
if it appeared, after what latent period. The .results of 
the investigation, were recorded on. the kymograph. 
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br the conditioned .reflex "occurred-after-;a usual latent 
period and after a relatively'brief (one to-, two seconds.) ■♦ 
effect of'.'.the' conditioned, stimulus,:the -conclusion could.be 
drawn ' that ho particular change in the /subject-1 s condition 
had occurred. 

;In:'the event the"conditioned'reflex' occurred after a. pro- 
longed 3a tent period or-only in response .-to. a. prolonged 
(three-to five seconds), effect'of the conditioned.stimulus 
it could'be considered that a gradual irradiation of inhi- 
bition was occurring--throughout-the cerebral cortex.. :•"■. 

Finally, in the event .the - conditioned,, reflex .did- no.t 
occur' äfter'a'prolong'ed'.and repeated effect of the,condi- 
tioned stimulus the conclusion could be drawn that inhibi- 
tion had irradiated throughout the cerebral cortex,-had in- 
cluded " the area o.f :.th'e ;,souhd' analyzer,- .and was- .quite .intense 
in the$e "areas, which'^served: as an objective, indication .of 
^the •advent of. sleep in ,'the sub je.cts,'.-'  -. 

; lynder'the-conditiD'hs of irradiation-of inhibit ion-through- 
out the cerebral cortex but without any intensification of 
it in.the subcortical-brain-stem centers the reaction to 
unconditioned stimulation should be maintained- (in our case, 
to the electric ;current' from the induction .coil).,, which .can 
a.ls'o* be observed under .appropriate conditions. . The. absence 
of a reaction, to. 'unconditioned 'stimulation may constitute 
evidence, of a deep.-sea ted" inhibition which not only, has ir- 
radiated throughout; the .cerebral cortex but which also has 
become intense in the' subcbrtlcal-brain stem-.centers,, 

For:.the 'purpose", of: demonstrating hypnotic; phases we used 
bells' 'Of\ different, .strengths .'(louder- and quieter), as ;Well 

■'as .ä buzzer "for -"the' purpose of- differentiation. A .defect, 
incur method' was" the-:fact that we could not,talee■.the:' strength 

:-of the reaction into consideration but merely.-noted-its.pre- 
sence or absence. This effect was compensated for by the 
fapt that, the subject?.s. hands-,were,:free,. not interfering 
with them during" sleep«'       . ,,;-.^. . :'.^:...' •'-• 

. Simultaneous with the investigation of the dynamics' of 
the.'conditioned:and.unconditioned reflexe.s, we. made a-■ record 
of the'"action currents; of the-bralni;- ■■v-:y\;   .l\-.,-f. :■:■:■ ■■■-•:•■.■:-'■; 

After'•es.t^lishihg '"the ,nature^.of^.the: electroencephaiogram 
before' :slee'p'. we, .took. a" second record-"of •; the action r currents 
during" the 'period'when "the existence of diffuse inhibition 



a record of the action currents * 

We are presenting the results of our observations. 

Patient A  age 20, student. Had been in the hospital 
of the ?nstltuteS?rom\6 April through 20 June 1953. 

Diagnosis: schizophrenia, simple type. 

She was admitted with complaints of headache and of be- 
ing unable to continue her studies. . 

qhP came from a healthy family» She grew up ,a healthy 

A ifäl^efi
aa|eS fn schoÄ^fe^en? 

tl her° stuaies' Beginning »ith the eighth S^ade she began 
tS drop back lA. her studies; however, she «°»Plg£* f r 10 
years of school and entered the Pedagogical Institute. 

She^eHnHeSouf soSSS ^i"^^^"- 

crSaseS Ine constantly complained of headaches, 

For the  six months prior to admission the Pf J^hi5n®°n" 

fhe nCu^Utand tSS SS^ÄSS?^e^^ed^sho» 
herself to people". 

There were no abnormalities in the internal organs or.in 
the nervous system« 

She stjoke in a quiet monotonous voice and did'not, look 
at the person withwhom she was speaking. She stated that 
everyone hid changed their attitude steward her*«£*£• 
began to avoid her friends.; She complained ofc^stant 
hJfdaches and of an absence of ideas«. , She considered her- 
self seriouslysic£ and said that a »pathological associ- 
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ation had'been formed in her head ••which, had to be broken .. 
She spoke- about' all -this In--a-subdued, indifferent tone ..of- , 
voice.' She did- not'; show any• •hallucinatory.-,disorders,, •. ..._ 

' On- 20■ Ap"ril 1953-electric sleep^treatment was.begun. 
On'21 April -a1 conditioned reflex was elaborated to. a, .posi- 
tive' stimulus ■--■ a- bell of -moderate .strength, with reinforce- 
ment by a current- from' an- induction:coll.; The conditioned 
reaction appeared-in the'fifth combination, was consolida-; 
ted after 26 combination'sff . -Generalization was noted of the 
conditioned reaction in the auditory analyzer» No differ--, 
entiation was made between the loud bell and the bell of 
moderate" strength or from another ;-tone. . The. reaction, was 
noted-to all'"bells without-distinction.. ■■•..'•■.-.•.:.:.   :..,.-; 

After elaboration of the conditioned motor-defensive re- 
action the orientative (so-called "base-line") procedure 
of electric sleep-lasting''30.minutes-was. checked.... 

After turning on the current the patient lay peacefully 
and without movement0 ■' Respiration was regular* -.particu- 
larly initially-after' turning, on the ..current, - which .created 
the outward picture of drowsiness and even of sleep«,, How- 
ever, the conditioned stimulus produced a. conditioned reflex 
without any abnormalities 15- and-. 30 minutes., after, the cur- 
rent'was' switched on«, ■ Therefore, ; no- change.in .the patient's 
condition was determined" objectively. .-,• :.:.:,    ■.,... 

On 23 April the first electric sleep procedure (duration 
one hour) -was-carried^ out. :,T.he .conditioned reflex: was • 
checked-before the procedure; (Pig. 20) * , At first,, the,bell 
had -tb'be ■reinforced by the unconditioned stimulus; ..then,., 
it was- consolidated•„•..' Differentiation was not r.successful;., 
the patient -showed the conditioned • reaction > to all bells ',; 
without distinction .(Fig. .20> : a).     ' ..:;.; 

Immediately after turning -on the pulsating current the 
• respiration assumed, a regular' character (number :of respir- 
ations, 20" aminute). 'The'patient lay in a tfa.lro relaxed- ■ 
position. According to ^er external- appearance.she was-:. J 
drowsy. For the examination of the conditioned reactions 

' see; Fig. "20, b.".* -' - ■ '•-" '.: .-..!' v^'..; ■-.•_.'■:■.■ ^iVO:/",, •.-- •.;:.'; 

'The 'positive ■conditioned ^stimulus: administered. 1!5.-minutes 
'after' the current 'was turned.on /----a'•bell;.of- moderate:,, ...... 
strength --did hot: produce'-.any condi-tioned reaction; .a v: 
subsequent loud bell'.'produced .it.- ;.In t;hi:S .case, we can ■■ > 



speak of an Intermediate phase of sleep, where the stimulus 
of moderate strength did not produce the reflex, and where 
the stimulus of considerable strength did produce it. 

In the next observation (30 minutes after turning on the 
pulsating current) the 'following was noted: the patient was 
immobile, lay in a relaxed position. The respiration was 
even, deep, slow (17 a minute). According to her external 
appearance, she was asleep. The conditioned reaction to 
the bell of moderate strength and to the loud bell was 
absent.     . 

The next observation was made 45 minutes after the pul- 
sating current had been turned on. The external appearance 
of the patient had not changed. Respiration was 16 per min- 
ute'. 

The conditioned reaction was absent both to the bell of . 
moderate strength and to the loud bell. 

A second conditioned stimulus: -- a bell of moderate 
strength -- did not produce any conditioned reflex either; 
however, the patient took a deep breath and turned on the 
opposite side, that is, the stimulation disturbed the depth 
of sleep. Actually, the repeated conditioned stimulus did 
produce a reflex: however, it had a prolonged latent period 
and was associated with a double flexion of the fingers; 
the flexion was repeated after several seconds„ 

The last observation was made at the end of the proce- 
dure, one hour after switching on tha pulsating current. 
The patient was calm: however,.according to her external 
appearance sleep was not deep. Respiration was regular 
but was not slow (20 a minute). The conditioned stimulus 
(both the bell of moderate strength and the loud bell) pro- 
duced a reaction0 The pulsating current was switched off, 
and the electrodes were removed0 The patient was not asleep. 
In response to the question "Were you sleeping, and why did 
you wake uo?" she answered: "I. think I was sleeping, and 
then I woke up; I do no-'.; know why." 

The establishment of sleep inhibition may be studied on 
the basis of the picture of the course of the conditioned 
reactions? the first observation (15 minutes) indicated a 
transitional phasic state; the second (30 minutes), diffuse 
inhibition of the cerebral cortex and quite deep sleep; the 
third (45 minutes), a similar condition with, however, more 
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superficial sleeo under the. conditions-pf-, which .the repeat ed 
effect of the conditioned stimulus disturbed.-.the: diffuse - 
inhibition and actually "awoke" the'patient, which was also 
expressed in a return of the. conditioned reflex, at: the. time 
of, the fourth' observation'.-. "'." ■■'/■ '"■■ ..•••■  ■•■ -,r-\.. •. •■• "■";'.'';:'..''!'.' 

A pioture similar to this"'one was noted'at the time of 
the'next electric sleep, procedure .35.„.May. (lasting 1V2"  
hours). ':'•• • ■-•' '/V"", 

' The observations were made after 30 minutes*- ■. At■the • time 
of the first observation. (30 minutes) after rbeginning the--- 
procedure the patient 'was .somewhat .re sties sj-hor .respiration 
was regular-(18-2G-per minute) ...The exte-rnal-:picture was ••; 
that: of :drow sine's s.: -The;.'conditioned stimulus .produced-a'-' 
reflex.     •   :..-■•    

At the time 'of the "second observation (an 'hour, after 'be- 
ginning the procedure)"'the 'patient..was-, immobile and" in-.-■a- ■■ • 
calm relazes;position.-''' The: respiration was even, deep- (lb- 
a minute). . The external picture...was that. of .sleep, '■There-, 
was no conditioned reflex, even after,prolonged and.repeated 
stimulation (bell'of'moderate loudness). ■ However, the re-; 
cording of the cerebral action, currents at this cime 'some- 
what disturbed the depth of sleep (accidental noise); the 
patient moved restlessly, and the regularity-->of .respiration 
was disturbed. In order 'to"avoid .disturbing her sleep- the 
conditioned.reflex was not checked.; -the patient gradually-.; 
quieted down,, ana- thepicture of sleep was. resumed. However, 
the conditioned stimulus "administered after 15 minutes pro- 
duced a reflex;_ however, .the latent.-period was prolonged- 
to .four seconds'* • ■"';-; '"";".,'.''' ,.'".'I *,<;. ■ ''-.'"" :•'".. 

..The-last.observation was. made.an hour and. 15 minutes 
after' the beginning of the' procedure; the ■ conditioned'^ret- • ■ 
flex-now. was-produced' without' any. prolongation of the. latent 
period*     ■• ..'•':■ ' 

In this.patient the existence .of diffuse cortical Inhi- 
bition .was- established r'Ttly at 'the'time .of : the. second obser-, 
vation'(a'n -hour after beginning 'the electric. ; sleep.)-; rafter-- 
wards, only-a condition -'of • transitional character could be 
noted. .   ...:■•  '..:-,.?■•'   "'.:•  -'■■ *-:- ';,::j".; '..',."    v 

The-, electroencephalographiö""data -viere ;as.«follows* •a); re- • 
cord-before-: onset-of •electric 'sleep.' . I-n;;the occipital areas, 
of' bpfch -sides.-there- were';''a-waxes'.w'lth..;a-fre.q.wen<iy -of■■■ lö'-'per 
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second and an amplitude of 30-40 microvolts occurring in 
distinct regular groups. 

In the frontal areas the;curve consisted of asynchronous 
waves of different frequencies' (30-60 a second) and an ir- 
regular shape-with ah amplitude of up to 20 microvolts. 

b) Record after one hour of electric sleep. In the oc- 
cipital areas the curve had a similar character; however, 
the amplitude of the a-waves did not exceed 15-20 micro- 
volts on the left and 20-25 microvolts on the right; the 
modulation of the waves was less noticeable. In the fron^ 
tal areas, little electrical activity was noted and the 
curve consisted of irregular waves, chiefly with.slow rhy- 
thms (of a-waves and less) of small amplitude. 

c) Record after the termination of electric sleep. In 
the frontal areas on the left the curve was similar to the 
preceding (electrical activity decrease); on the right, the 
curve assumed a character similar to the initial one. In 
the frontal areas, uhe curve was similar to the preceding; 
however, the amplitude of the waves Increased to 15-20 micro- 
volts, corresponding to which high-frequency waves, which 
constituted it, began to be noted» 

On 28 May (fourth electric sleep procedure, Fig. 21). 
Before administering the electric sleep the conditioned 
reflex and differentiation were checked. An electroenceph- 
alographic record was taken (No 4). 

Thirty minutes after beginning the electric sleep pro- 
cedure the patient was sleeping quite deeply. The condi- 
tioned positive and differentiating stimuli did not produce 
any reflex. A record of the action currents was made (No 
65), after which the depth of sleep was checked: the reflex 
was absent both to the positive and differentiating stimu- 
lus. 

An hour after the beginning of the electric sleep pro- 
cedure the patient was sleeping; an electroencephalogram 
was made (No 66). There was no conditioned reflex. 

An hour and a half after the beginning of the electric 
sleep procedure there was a similar picture. The action 
currents were recorded (No 67). The conditioned reflex was 
absent before recording the action currents and after it« . 
The patient was awakened. An electroencephalographic record 
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was taken. The conditioned reflex was adequate and differs... 
entlation was preserved.         

Eleetroencephälögraphic data (Fig. 22) : ■    ■ -.   •• 

a) Record before the beginning off the electric sleejv . . 
procedure (No '64). In the occipital area there are quite - ,. 
reaular a-waves with a frequency of 10 a second and an amp- 
litude of '30-40 microvolts with high-frequency waves of • •• 
hardly noticeable amplitude Imposed on them on the right; 
on.the.left, the waves have an amplitude of less than. 10;. 
microvolts. ; '" . /. * .     ■■■'■■"■■''  _. ••■■ ,"■■<■■ 

In- the frontal area' on the right there are individual^-'.;. 
groups of a-waves with an; amplitude of up to 20.microvolts; 
on both sides, there are high frequency waves (40-60. per,, 
second): ,of irregular character with an amplitude on the - .- 
right of up to 10 mlcrpyoltB and on the left, up to 30-40 
microvolts. . .■'     .  ■    '" '"'...'   '..,'.   ]'.''. 

' b) Record taken.30 minutes after beginning electric sleep 
(No 65). In the occipital areas on both sides there are ..■ 
a-waves with a frequency of 10 per second modulated in regu- 
lar groups, with an amplitude oh the right of. up to 3Q micro- 
volts, and on.the .left, up to 50 microvolts; on the left, 
in place*, the waves are of insignificant amplitude. .In 
the frontal areas'on the right there are quite regular a-; 
wav«s with amplitudes ofJ up to 20 microvolts; on the left, 
there are. individual groups of,a-waves Of insignificant 
amplitude but chiefly high-frequency'waves of irregular,  . 
character with an amplitude of 10-15 microvolts. 

c) Record after an hour of electric Bleep (No 66). Oc- 
cipital leads s a picture similar to the preceding, but the 
a-waves are modulated into■rarer groups. In the frontal . 
areas the picture: Is. similar to the preceding. 

d) Record taken I1/? hours after the' beginning.of elec- 
tric sleep (No .67). In the 'occipital leads the .a-waves on 

• both sides -are now found only: in quite !rare groups (consi- 
derable reduction of electricalactivity)» In the.: frontal 
areas the picture shows no particular changes. .. . : 

.  e) After electric' sleep (immediately after .turning off 
the current) (No 68) ;; A picture' similar to the initial, 

'with the exceptlOnof the fact that the high-frequency waves 
in the frontal areas are of a"somewhat!löwer amplitudej par- 
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ticularly on the left, less than 20 microvolts. 

A similar picture was repeated in subsequent procedures: 
15-20 minutes after turning en the pulsating current the 
patient fell asleep quite deeply*. Objectively, this was 
expressed in a complete absence of the conditioned reaction 
both to the moderately loud and the loud bellBi 

We shall not discuss the remaining observations* 

In summarizing the observations made on the patients dur- 
ing electric sleep it may be pointed out that we encountered 
the following changes in the conditioned reaction; prolonga- 
tion of the latent period, inconstancy of the reflex in 
Response to successive stimuli, the appearance of the re-, 
flex only in response to a repeated and more prolonged 
stimulus (narcotic phase), occurrence of the reflex only in 
response to a quieter and shorter-lasting bell (paradoxical 
reaction), positive reaction to the differentiating stimu- 
lus (ultraparadoxical phase), and, finally, complete absence 
of the reflex in response to the repeated and prolonged ef- 
fect of the conditioned stimulus (inhibitory phase). 

All those phenomena are to be explained through the pro- 
cess of irradiation of inhibiticn produced by the effect 
of thepulsating current through the cerebral cortex. In 
the las' case, with complete absence of the conditioned re- 
flex, the existence may be supposed of a diffuse inhibition 
in the cerebral cortex which includes the area of the audi- 
tory analyzer, which outwardly is manifested in quite deep 
sleep... 

With.respect to the unconditioned reflex it may be poin- 
ted* out that in the majority of our observations it occur- 
red, whereby the effect of the electrical stimulus produced 
an inadequately strong motor reaction and disturbed sleep. 
This gives us reason to believe that in these cases the 
diffuse inhibition was limited to the cerebral cortex; the 
subcortical centers possibly were even in a state of in- 
creased tone. In rarer cases, the unconditioned reaction 
was absent, which speaks for Irradiation of Inhibition also 
to subcoi'tical centers (clinically, deep sleep). 

In systematizing these data four principal phases of 
electric sleep may be established characterized by differ- 
ent degrees of distribution and depth of inhibition produced 
by the effect of the pulsating current. 
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First phase — the conditioned reflex., is obtained con-, 
slstently and without any notable' change in the latent per-., 
iod or strength.relationships. Differentiation is main- 
tained, that is, there are nö objective data.attesting to 
the presence- or irradiation of an- inhibitory process.; through- 
out' .the cerebral cortex. .According to the clinical; pict.ure, 
this corresponds to cases "without any visible; change in-;, 
condition". '.•-•"      " '':'■':\ -        ■--• •" ;.. ■■ 

Second'phase — the conditioned reflex is inconstant*.: ... 
appears after a prolonged latent period or after the pro- r 
longed effect of the conditioned stimulus; differentiation 
is'disturbed, ahd'-disturbances- in the strength- relationships 
become prominent. ' In this case, a partial' (gradual).-, irradi- 
ation of inhibition throughout the cerebral, cortex may be. 
supposed with the manifestation of hypnotic phases-, Clin--; 
ically, the state of-'drowsiness passing Into, superficial ,. r 
sleep corresponds':to ;this, • ^ '-■ ■•■ ;- •'•; 

'.Third phase :---*- the conditioned reflex is consistently .,. 
absent, but the unconditioned reflex-is maintained, that..--. 
is, a considerable 'irradiation-of-inhabition throughout the: 
cerebral coi'tsx occurs which-embr'aces the area of the audi- 
tory '• analyzer; ' Clinically, thi s corresponds to the state ., 
of quite deep' sleep.;    •     '.' . :' . \" ■"■:■■■ '"■   •• 

^oür'-j; phfiJ?S (observed in only• two subjects) --..not only 
the conditioned but also the unöönditioned reflex, is absent; 
inhibition not only includes the cerebral cortex but. to;some 
degree also is deepened to include the subcortical-brain 
stem cent^rsr clinlcäily,''the'st£.te of deep sleep .corres- 
ponds to'-" thisy : ,.   :- '        ■■-'• -  ";  . ■" 

; '"i-Phe. phas6E mentioned are usually established in; sequence) 
reo^aci:oc.; one"another0--In the majority, of patients these: 
shifts stop in the second' and third phases«, . Jüess of ten, 
the; fourth phase of• deep sleep is observed also .with the ; 
absence" of:-the- unconditioned reflex. ■"'•'".        :• 

" Therefore1, our observations'show how an inhibitory; pro- 
cess occurs under the Influence of a pulsating current .and; 
how it gradually irradiates including the cerebral cortex 
and sometimes also the' subcortical centers, '.which is mani- 
fested outwardly^' first, in transitional.states of 'the na- 
.*ture of drowsiness,-' which subsequently- change into: sleep of 
varying 'depths'; ' The sleep may-continue;unchanged even, afi 
ter the 'öurrent is turned bffy whlcfr-alsoV;speaks for its.<<•.? 
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similarity to physiological sleep.. The effect of the pulsa- 
ting current is the trigger mechanism of sleep. 

The degree and depth of irradiation of inhibition which 
determine the difference in the conditions produced by the 
effect of the pulsating current may depend on many factors. 
Without considering the significance of the environmental 
circumstances (exclusion of external stimuli), it depends 
to a considerable degree on the functional state of the 
central nervous system at the time of the effect, which has 
a dynamic nature even in the same patients. 

This difference in conditions should depend on the cap- 
acity of nerve cells to develop an inhibitory process in 
them and on the irradiation of it to neighboring areas,_ 
which is associated with the type of nervous system of the 
patients. I. P. Pavlov writes, "The type with the predom- 
inance of the stimulatory process has a great tendency to 
go asleep under the conditions of our experiments, while 
the readily inhibited type, on the other hand, remains awake 
under the same conditions". (I. P. Pavlov. Collection of 
Works. 1947, Vol IV, p 240). Aside from the effect of the 
pulsating current the exclusion of the visual receptor 
through the application of the ocular electrode, Quiet, 
comfortable position, et cetera, also contribute to the de- 
velopment of sleep inhibition in electric sleep. In the 
subsequent pulsating current procedures the conditioned re- 
flex mechanism of production of sleep also undoubtedly par- 
ticipates. 

It seems to us that the data presented permit us to be- 
lieve, with an adequate degree of probability, that under 
the influence of the pulsating current it is not some kind 
of special pathological condition approaching electronarco- 
sis which is produced but rather a natural sleep of differ- 
ent depths, beginning with transitional phasic states and 
ending with full and deep sleep. The effect of the Pulsa- 
ting current is a trigger mechanism of this sleep, which, 
once it has occurred continues according to its own natural 
laws regardless of the continuance or cessation of the ef- 
fect of the current. 

The study of the electrical activity of the brain in elec- 
tric sleep shows that in electric sleep the following char- 
acteristic changes may be noted.in the electrical activity. 
Under conditions where drowsiness rather than particularly 
deep sleep is produced/from the effect of the pulBating 
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current a depression of the' a-rhythm;: and a decrease of elec- 
trical activity: and. the occurrence of* slow waves, etcetera, 
were noted on the electroencephalograin taken after the, , 
pulsating current was turned, of*.   .•-...•       •■.;.•:■■■■■■ 

" " in these investigations 'thenature öf the P^ent^^-con- 
dition ..(drowsiness, sleep) was determined, according-Jo the: 
clinical picture. -In the present investigation^we studied 
the change in electrical activity of the brain in .electric 
sleep, -checking on the nature of the patient's condition 
by the' objective method, -We recorded- the'action:currents 
during the "periods of' sleep,'wherein the objective nature ♦ 
of the patient «s'.cohditibn was established', (beforehand afr 

. ter recording the.action currents).by means of an investi- 
gation of the" dynamics of' the conditioned reflex..v 

. An anälysis' of the data obtained shows that the^ depres- 
slon in the a-waves noted--above and the reduction in. elec- 
trical activity correspond -to the period of persistent 
-absence of the. conditioned reflex, that is, to the period 
of diffuse inhibition of the cerebral- cortex. 

' The change in electrical activity mentioned occur-s gra- 
dually, "in propdrtion to the duration of the given- period. 
These data coincide with our observations made previously. 
Once .again they confirm the natural character of sleep pro- 
duced by the effect qf the pulsating current*     -  •;< 

Therefore, our investigations-show that both in the • ■ ' 
clinical picture and according to the data of .certain, ob*, 
jectiveexamihations •electric sleep represents actually■ 
physiological sleep which'has been produced by theellect 
of the pulsating current. The latter acts as a rhythmical 
monotonous 'stimulus:' under the influence of which, the - nerve 
cell, .in I. P./Pavloy's expression "Inevitably passes into 
an inhibitbry/state "v:: '■   :       ...••■.::>../:,..; . 

At the' same time, certain characteristics of electric 
sleep' should be noted which show that the effect, of the. pul- 
sating current, particularly in an organism in which the. 
regulation has been disturbed, is considerably more complex 
than simple ^hy.thmicaistimulj/ of. the nature .of .the.blink- 
ing* of" a lamp or thythmicar swinging; which under certain 
conditions also produce sleep.      -"v* 

Observations in the hospital show, for example, that the 
therapeutic effect of electric sleep is not directly related 
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to the depth and duration of sleep during the procedure; 
The normalization of the disturbed night's sleep is obserr 
ved also when the patients have not entirely fallen asleep 
during the procedure* : 

Normalization of this pheumogram and plethysmogram in pa- 
tients with schizophrenia through the effect of the pulsa- 
ting current occurred even before the advent of droVlsiness 
or sleep. 

Even after ä relatively brief superficial sleep during 
the procedure the patients feel a particular freshness'and 
elertrtess (as after a deep night's sleep). ; •' 

All this- shows that deeper-seated functional reorganiza- 
tions are produced in the bodies of patients through the 
effect of the pulsating current than those which may be 
achieved by several additional hours of sleep produced by 
indifferent rhythmical stimuli. - 

The biochemical changes investigated by E, Ya„ Skuin» in 
the metabolism of patients treated with electric sleep are 
also more considerable than those which might be expected 
from the effect of several additional hours of aleep. 

All this causes us to express the supposition that the 
effect of the electric current on nerve centers is of Im- 
portance in the therapeutic effect of electric sleep«, It 
may be supposed that specifically the condition of super- 
ficial sleep, where a diffuse cerebral cortical inhibition 
occurs without spread of it to subcortical-brain stem cen- 
ters, gives the best therapeutic effect. 

Apparently in this case, the subcortical-brain stem cen- 
ters which are subjected to the most intense effect of ths 
current (ocular-occipital arrangement of the electrodes), 
may be in a condition of a somewhat increased tone (which 
increases the cerebral cortical inhibition according to the 
law of induction), which contributes to an improvement in 
the trophic and regulatory function of the nerve centers. 

Our supposition was proved in the experimental investi- 
gations of I. S.Robiner on animals, the results of which 
are presented below. 
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K.    The Problem of. the Direct:..Effect of a Pulaating Current 
•■•v. .•'.'. -.    ./on,the .Centpalffe '   .; •';.-■ <••■.<■ ;..-. 

The-.direct; .ef f ectJ.Gf'.. a'-ipüiWä^pgt''cur}?.öÄt»!ön;'%the central::, : 
nervo us'..syatem aa", a' weäk.- ,thythmical;;;siimulua• under 1 i e s. the--;:; 
electric sleep" method," The ffle"ohi^nl%:rö:-'ö^'-actioh--pf.ith©',T>^lr„/ 
sating current on the central nervous" system- seems to be;-; 
very complex,, including both, the direct effect of the cur- 
rent :on thev cerebral .'centers and it:s^-e'ffect"':on ..the •.periph^ 
eral receptor.s. and conducting •tracts' -of:-"the- Central .:nervou:S;<- 
system-.- '.-.  •; •/-,■ .■;••••'• ':;■■  ;•.);.:■'■■>.-"...'.'■'■' ''■[.','  !! Vv'.'"''.' "■.';■ '•'"■' •'-■■'' :':':.."" 

"■■ The -problem.of -the.,central ;b;r /peripheral-effect of the ,;.:• 
pulsating..current is.,not;,o.rily of'theoretical but also-.of .-:•- 
practical;» significance,;.,', if "we '.bonsider) --as certain authors..- 
(for example., G. Yu^'-'Beli-tskiy.')- do,: that only- stimulation-,.-, 
of the nerve re9eptors''of:"the;;,skin is important :in, electrlc.; 
sleep, then the method's' may be'simplified-'considerably and. • 
reduced-to stimulation,..of, the .skin, with a weak induction 
current,. ta.s has been'.'dohei, r or.''example, i. in the-experiments 
of ^liV•,Nv^Yerpfßyeva. ;'.<•• 7-v'; '\v'\"•'•■'.•'■" ■;;]'■-'[.[  :  '.-  '•'_•• - ^.. .'.'v 

..■.'Control .observations, made by us in people' showed that ';.. 
the: weak electrical-."Stimulation' of .the -skin giveü the -.ef? ...- 
ffeet;,of producing- sleep, in approximately' the same way as. ... 
doesVthe'- effect 'of .-.other monotp.n'Ous weak- external -stimuli,■ ;■■ 
.(for .'example* the ^blinking 'of a'lamp, the beat of-a metro- • 
'nome,- swinging* etcetera;, ;■ However, •^this effect is vary *•■■- 
ing, ih.def^nje,.' ändt,iric6.nst.ant,. and; principally, it does •- 
not.produce any benefiöiäi;.'ciinical'effect« ,:%.; -. 

' •-    ■ - •   '-,',?'*)■"<    r-   s» , . ..  . t fc--       ■ "    '*'   *'; ** * "'*' *■*•'■•' ■•■.''■   " ■  *■ '.    ';  * • ■ ,*■■', 

A comparison' of' these;;öb'servätions with "the. def inite>. c ^ ■■ 
consistent,  and,  principally,  clinically effective elec-   • 
trie sleep according..to our method.gives us.the basis for 
the. Relief thatV'in.' electric'''.s'le'epl; a: direct effect -.of. the   ; 
pulsating, current^öh^the'. brain; is-also of importance«.    In; 
this.-.connect ion," the-! method! of iusing the pulsating-current, 
in-electric..sleep', ia similar to. the "transcerebral galvani" 
zatioh.'!  (according to, the Boürgalgnon method); which -has .been 
widelyvuse<d ;in-.^hysibt^erapy; and is- designed: to produce an; 
effects of 'the-Jcur^eht ,oa.;the- nerve centers'- of.-the:; .brainy..-;.:; 
Intelecferie-sleep^it .-ViTtf'no;t/;a' 'direet-'current- effect -.which::; 

-.is :>used-.but' rather, a "pulsating''low' frequency current, .-thanks 
■to Jwhich- a.- different .effect :1s. obtained than after -trans?-- 
cerehral-galvaniz^ion,.^^  

■•Mx"-: 
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of action of the "electric current on the brain It la es- 
sential primarily to establish experimentally by which rou- . 
tes and to what degree the current passes into the brain 
mass with the-external'(on the skin) arrangement of the 
electrodes,'and, therefore^ with what intensity it can act. 
on the various brain eentersi    . 

For the-purpose of clarifying this problem V; A, Glazov 
performed a special experiment, By means"of a probe made 
of two Insulated needles connected with a galvanometer the 
relative current density was determined at various points, 
in the brain of a rabbit during the effect of ah interrup- 
ted direct current (according to the electronarcosis method) 
with electrodes arranged fronto-lumbarly. The results or - 
the measurements showed that the current density in the 
brain centers at the base of the skull is much greater than 
in the brain centers next to the skull" vault. ■ 

In analyzing the conditions of passage of the current in- 
to the cranial cavity from a physical point of view, we may 
consider, taking into consideration the great resistance 
of the solid bone tissue, that the current must pass into 
the skull and leave it through the natural openings in the 
bones and also through the very thin sections of cellular 
bone covered with mucous membrane. The brain tissue, which 
is similar to fatty tissue in its electrical properties, 
also possesses quite a high degree of electrical resistance. 
Therefore,, the-distribution of the lines of force of the 
current occurs irregularly within the brain mass, and the 
current spreads chiefly along the course of the blood ves- 
sels as well as along the spaces and fissures filled with 
spinal fluid. 

Keeping In mind the structure of the skull (the existence 
of a large number of openings for the vasoneural trunks, 
as well as the presence of cellular bone in the orbits and 
base of the 3kull) there is every reason to believe that 
the current enters the skull and leaves it chiefly at the 
base. The current density in the brain centers at the 
base of the skull, wherr; main'nutrient arteries (circle cf 
Willis) and spinal-fluid-filled spaces'(cisterns) are also 
located, will be greater than In the centers next to the 
skull vault. This has been confirmed by V. A. Glazov experi- 
mentally. In connection with, this, we consider the ocular- 
occipital arrangement of the electrodes most advantageous 
for the effect of the current on the brain.  . N 
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.Thereby., the current,.enters the skull principally through 
the fissures and openings..in. the walls, and. base, of the or-' 
bits and leaves through the foramen magnum, the emissaries : 

and.cellular bpn'e of ■ the mastoi'd processes; .Thereby/ .the 
current "acts;' also"''en! the- receptor apparatus of structures : ' 
in" the orbits and also' those, of soft tissues, surrounding ' 
the skull. .We do not deny the presence of a reflex compon- 
ent' in the reactions'to the effect, of a pulsating current • 
with an ocular-occipital arrangement of the, electrodes,,: but 
the entire .physiological!mechanism of these'reactions is 
not limited, töthis..'""'   /■;.'■ '..■,'.."'.•'■"•, , 

Nevertheless, in connection with the great significance 
of .this fact it was, decided, to repeat .the experiments per- 
formed by '.V.'. A.. Glasov; under conditions of act ion .of a: c'ür- 
,rent in! electric.sleep,, that!is, with an ocular-occipital 
arrangement of the electrodes and"the effect of a pulsating 
current with. the. characteristics which, we have; selected. 

A probe ,was made ..consisting'of twoneedles .silvered at . • 
their ends and covered throughout (except, for! the ends). With 
an'insulating enamel lac and fastened in a frame which .. '! 
makes it. possible to advance '.the. ends, of the needles for . 
a definite distance, which can be measured by a scale pre- 
sent, on the. frame. The needles, are..arranged.in parallel. 
and at a. distance of three millimeters from one another, . 
and'are connected with a.mirror galvanometer by soft wires. 

A round'hole!five millimeters in ,diameter was first trep- 
hined in the. Vault' of .'a; rabbit rs skull.': The experiment was 
performed after the..'skin sutures.had healed. 

The;measurements were made by means of a mirror galvano- 
meter with a sensitivity of 1° = 1.7 x 10~9 amperes.' 

'!By means.:of the mirror galvanometer, and using, a pulsat- 
ing" current it. was .possible "to; establish the presence of ... 
current in. the brain '.mass.'." However, it was difficult-"'to 
make finer measurements .dealing with the distribution of .. 
the. current, because the mirror; galvanometer has .'too much" 
inertia for. such brief impulses". . The .current 'distribution..' 
was. studied'for the. effect of a galvanic current (four ma..''.: 
strength); with art" ocuiar.-occipi.tal arrangement. cf the elec- 
trd'de.sf'..;■!,'.'"■;;' ,;'.;. .!:"'"!;.!.,,.' ' .,'!;!,! •!:'"';, '■''. ;' ....;;;'!' .'.!,'!. ':"!-.! 

A total..,of -eight, experiments, on, four rabbits,' were per- 
formed . !! It 'should" be. noted, t'ha t, the study' of. '.the di'st ribUr. 
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tiön of the current in "the depth" of the brain mass is com- 
plicated by the irregular distribution of the current not . 
only in the vertical but also in the horizontal direction; 
therefore, the magnitude of the deflections ;of the galvano- 
meter observed depends hot only the depth of submersion of 
the probe but also on its direction with respect to the 
sagittal plane. With the gradual advancement of the probe- 
through the intact skin and the trephined opening in the 
skull vault and into the depth of the brain teass to the base 
of the skull two current density maxima are observed: one, 
directly under the skin,* the other, in .the vicinity of the 
base of the skull. 

After analyzing the data obtained it may be considered 
that the first maximum of current density directly under 
the skin is associated with the current which is distributed 
in the subcutaneous tissue and also along the surface of the 
dura mater. Because of the presence of a trephined opening 
at this spot the current routes mentioned run together. 
Then, the current density decreases sharply and remains at 
low figures down to a considerable depth, where the second 
current density maximum is observed corresponding to the 
location of the brain centers next to the base of the skull. 

Therefore, our measurements, first of all, very definit- 
ely establish the penetration.of both a pulsating and con- 
tinuous galvanic current into the brain mass when an ocular- 
occipital arrangement of the electrodes is used, and, secondly, 
confirmed V. A. Glazov's statements that where an external 
arrangement of the electrodes is used the current density 
in the brain centers lying at the base is the greatest, and 
it decreases in a direction toward the centers lying next 
to the skull vault. 

After initially adopting the usual ocular-occipital ar- 
rangement of the electrodes in man, we became convinced dur- 
ing the process of work that unpleasant sensations frequen- 
tly occur in the bones of the facial skeleton with such an 
arrangement of the electrodes and from the action of a pul- 
sating current, whereby ijheir intensity depends on the site 
of location of the posterior electrode: the lower it is 
placed in the occipital area the more intense these sensa- 
tions are. Where it is possible (no hair).to arrange the 
electrodes higher in the occipital area theBe sensations 
disappear. This constitutes evidence to the effect that 
the arrangement of the occipital electrode influences the 
distribution of the lines of force in the tissue surround-' 
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ing the skull, and that -a low- position ;pf the electrode- • 
leads to the..branching .off of a larger portion of -the cur- 
rent in the area of the face and to the occurrence of un-• 
pleasant sensations« . 

in accordance.with these, observations we used an elec— 
tröde of special construction in> our first experiments;-:this 
made it.possible to place it on the hairy portion of the 
head directly in the-occipital areai It consisted of a ■ 
multitude of...movable rods penetrating between the hairs 
like the! teeth of a comb. The use. of .such an electrode r'e- 
duc.es the', intensity, of the unpleasant sensations and makes 
it .possible to'increase the threshold dosage of the cur-' ;• 
rent; the. sensation- from .the. passage of: thfe. current is ■lo- 
calized, how only, in' .the» depth of the orbit. The experience 

■In this'work later showed--that: the .comb, electrode can be- • 
replaced' by.'a -spiit-p.late. electrode, of small- area whiclv is 
applied behind the ear conchae. directly over the mastoid • 
processes.' In. these, places-the skin is:' usually- without : - 
hair, and in an extreme case, the latter' can be' shaved "off 
somewhat. 

..Through the experiments described above only the fact •; 
of the passage of the current .inside the skull was estab-- 
li shed .and the most effective arrangement of the' eleotrodes 
found (orbit-mastoid processes). '••*' 

I. S. Roblner carried out/ a; special investigation which 
made it possible to establish, the:, finer, proofs on behalf 
of. our concept that the direct effect.of the current on the 
brain eenters -is .also ofi. definite, importance in electric ■ ■ 
sleep.!,. The investigation, consists of. two parts: clinical' - 
and experimental,,,, By .the electroencephalographic method' a- 
study was,made-in both parts of-the investigation of the'- 
so-called ."spontaneous!1 electrical' activity of the brain ': 

.under :the',condition of. action of a pulsating current ac- '• 
cording to .the. electric^sleep .method, ■: 

In the clinical portion; of the investigation electric -.•'" 
sleep .was administered.-to  healthy persons and patients suf- 
fering from. insomnia -and: who ..were- in reactive and astheriie' • 
states. ..Thereby,., ^neurological examination was made, arid- 

the „reactivity curves were ,also; investigated, -aridcondi- 
: 

tiorie.d reflexes to sound.;stimuli were..also elaborated ac-;:_ 
co r ding, to the speech-mo tor -method s. of. A. • $.: IvahbV -Smölen- 
skiy,:.;the;'prAlohged,:ringing,.Df; a .be 11-..served &si the -po-si- ; 
tive Signal;' an Interrupted bell/ cthe negativev • After 'that-, 
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the electric sleep procedure was performed on the.subject 
lasting up to two hours, and this was .continued over a per- 
iod, of 20.days. 

For the purpose of studying the effect of a pulsating 
current on the subcortioäl brain centers experiments were 
performed on rabbits under conditions of a chronic experi- 
ment with the implantation of electrodes into the cerebral 
cortex and thalamuSi Before beginning each electric sleep 
procedure a bipolar control electroencephalographic record 
in the fronto-temporal and parleto-occipltal leads Was made 
on a double^channel cathode-ray oscillograph. Bipolar re- 
cordings were made of the cortical action currents (electro- 
corticograms) and the action currents of the thalamus (elec- 
tro thalamograms) in the rabbits. Then, the pulsating cur-, 
rent was turned on (rectangular impulses of constant polar- 
ity with an impulse duration of'0.2-0,3 meter/second), and 
was turned on every 10-15 minutes for one minute; at this, 
time, electroencephalograms were taken, and the state of 
the conditioned reflex activity was investigated. 

A total of 197 electric sleep procedures were performed 
in the hospital, and 132 procedures in experiments on six 
rabbits. Electroencephalograms were taken at the end of 
air 20 procedures daily for three to four weeks In people 
and animals. 

The frequency of the pulsating current used was differ- 
ent: 6, 10, 12 and 18 impulses per second. The arrangement 
of the electrodes in man was ocular-occipital (on the mas- 
told processes) [actually, the word translated "oscular 
here means "orbital"]. In the animals the electrodes were 
arranged either directly on the skin of the head or the 
current was hooked up to electrodes.implanted in a skull 
bone deprived of periosteum or to electrodes implanted di- 
rectly in the thalamus. Usually, electric sleep was admin- 
istered using a single pulsating current frequency, for ex- 
ample, six, for the same rabbit, and after four or five 
months the electric sleep procedures were performed on this 
rabbit with a different pulsating current frequency, for 
example, 12. On the same rabbit, electric sleep procedures 
were performed both with the cutaneous arrangement of the 
electrodes and under conditions where the pulsating current 
was hooked up to implanted electrodes. At the end of all - 
the experiments the rabbits were sacrificed, and their 
brains were photographed and subjected to cytoarchitectonic 
analysis. Every fifth section of the series of frontal sec- 
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tions (thickness of sectlona., :'2öjiJ:':wäs Stained .by the. Nissl 
method, .Then, .the .location'ofrthe':implärited electrodes/was 
.determined •.microscopically. -In ädditlon/vroentgenögräms .'. V 

.-;pf. the rabbit, -skulls- were made'which made ;it' possible to:.v 

judge.. the position ■ of: the■ implanted eiec.trodes' during the ; 
..life of the animal; /■ '.■''■'/'•''::/v>'T-;' /./-,• ///'•'..;':  /'. .._ .... /■/• 

• The. results-- of the-'investigation/ .which we: are./present- 
ing :with, the -kind'consent" of the. author, amount fundamentr 
ally-.to the.following. '■: The changes, in electrical activity, 
of -.the.huraan -brain which" occur during, electric /sleep are ./*' 
similar to :those; which ar-# usually observed' in the condi- / 
tion of physlologic'äleep.-. When the subject has an/a-rhy'r' 
thm In .the: .-initial''state'

1 .'the iat't'er-increases. somewhat/ijj" 
its -amplitude,: 'becomes more' synchronous/ and/t'heh.' begins • 
to^disappear:'-in an.'interrupted: manner^;' .These. ohservations, 
are •similar: to ours>;-which have been/presented,, for'axamale, 
in: Fig,"-22.'. -.'In* case's of 'asynchronous activity in' the. wak-,/ 
ing stage-.(Pig^:23,:.A-) under'the :infiu:enc.e; of the pulsating 
current. the amplitude of the fast waVes-'on .the ele'ctroön'r • / 
cephalogrära begins -to: decrease* and individual..aVwaves an*/' 
pear which change övor into an a^rhytbiö (Fig, 23;,! £)., Trie •' 
amplitude, and synchrony rof the 'a^rhythm.'.increase, and'.th$n/ 
the. a- rhythm begins' to disappear i,n ah .interrupted manner '. 
(Pig, 23, C)o Gradually, the^periods during which the a- ' 
rhythm is absent from the electroencephalogram become longer 
(Fig„ -2&y D):,;»which usually':correspends':to the trahsitio'iaal 
State from waking to..' sleep ■;' The latent' period: of reflex''. 
reaction-.has: increased, and differehtiatloh;,jts dlainhib'ited. 
In certain .cases' it-is'pG's'sibie to observe also-V complete 
inversion ;Of the •.effec't-;bf the. •Stimulus, where'.a .reaction!/- 
occurs in reBpbnse^-to a' negative-conditioned !sighal/ and 
there is- no. reaction to the' positive' conditioned signal, ,.!... 

■ -In. the -course^of .time' the! a-whves -on...the'electroencephalo- 
gram are: replaced by^ß-waves, which change' over" Into a. M... 
rhythm (Pig*,.- 23,. E).-; ■' Sloping- of the dominant, rhythm'of. the.. 
waves from 11-12 to'.6<-7 per 'second means' a reduction!in" the-; 
functional mobility of:'the cortical cells'and .actüally.!'!sig'-' 
nifies the development .of an inhibitorystate \ in the cere-::.. 
bral cortex, .There.-are no" conditioned react ions, ; However, : 
in response to external stimulation (conditioned scmnd sig- 
nal), despite the absence of a conditioned^ reaction, a syn- 
chronized :a-rhy thm .-of. quite largV-amplitude (see "Pig,''23/ - >■■ 
E) -reappears.-for ä short'time* oh-the '• elect roencephalogramj .. 
this.,-.promptly disappears 'and;-^'ea^^ärlä'-lft:'--ife8ppn8o'.'tö the -'.-. j 
conditioned-;signalv-'-Oni;^^! the /stage;"^i\;dejepasleep,; wh$ije- 
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the frequency of the dominant ß-rhy'uha.is decreased to 
three to four waves a second) does the conditioned stimu- 
lus stop producing notable changes in the electroencephalo- 
gram (Pig. 23, P)i Such a stage of deep sleep is much less 
common during eieotric sleep than in pharmacolbglc sleep! . 
In the same patient the depth of 'electric sleep may be dif- 
ferent in different procedures. ' Sometimes, it .is possible 
to observe qui.te. deep sleep even during the first electric 
sleep procedure* During subsequent procedures a similar .-.s 
character of tthe electrical activity changes:in. the brai,n 
is noted, but-they develop more quickly; -In a number of 
cases, after the first few electric sleep procedures, the 
patients no longer slept in the subsequent procedures, or, 
on the other: hand, which was observed more often, sleep oc- 
curred only beginning with the fourth to sixth procedure. 
In .these cases, during the procedures preceding-the one in 
which the patient falls asleep the changes of electrical 
activity described above are observed on the •electroenceph- 
alograms, but they'do not reach the stage where a-waves ap^ 
pear. In cases of deep electric sleep it is possible to  '• 
observe conditioned reflex sleep, not uncommonly after sev- 
eral procedures; this occurs when the patient is put under 
conditions for the administration of electric sleep. Elec- 
troencephalograms of such conditioned reflex sleep are.sim- 
ilar, to those described above. ,, 

Finally, there are cases where sleep does not occur at 
all under the influence of the pulsating current0 However, 
regardless of this, definite changes gradually appear on 
the electroencephalograms which are manifested in the fact- 
that the a-rhythm becomes the dominant wave process and ■•:••■- 
the' differences in:the character of, electrical activity cf 
various parts of the brain practically disappear. ,. In the 
absence of sleep the occurrence of changes on the electro- 
encephalograms'under the influence of the pulsating current 
are demonstrated particularly clearly in persons with the 
asynchronous type of. electrical activity or in patients on. 
whose electroencephalograms there is variegation in the 
waking state. Gradually this variegation disappears after■ '.'■ 
several electric, sleep, procedures> the high frequency waves 
become less noticeable, the,a-rhythm appears.in all the 
leads (Pig. 24, A-H)....) /. ,:■ <"r;;/■-,' 

Regardless of whether or not the,patlent slept during 
the electric sleep procedures, after 8 or 10 procedures the 
a-rhythm becomes the dominant type-of activity in all the 
leads. The presence of'a well»synchronized a-rhythm is ob- 
served not only after a rputlne eieotric sleep procedure; 
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the. a-rhythm remains :tT3e-',prVto"mI^ritl.wiv:e-iprp.cVss;.ev$n sev- 
eral hours after it, ,as control eie^Vroe'ncephalographic.re- 
cords show' which. are"- made on the .following day' before begin- 
ning the-procedure..: After' l8-20. procedures,:.the changes', 
which occur in electrical activity of .the brain are.inaih^ 
taine'd for* two ,'to. three weeks'(Figi.2^', I)." '       .■_■'-. 

In the cases where; sleep is. absent in the ..patients'.the 
existence of 'definite-change's; in electrical', activity of'the 
'brain under the influence, of 'ä: pulsating:'current• attest .to 
the direct effect'of the current'oh the. central nervous . ; ' 
system." With the''aim. of changing this and also, of clarify- 
ing the problem"'as to whether or not sleep inhibition is in- 
duced in. electric.sleep,by the rhythmical, stimulation of 

' tactile,; receptors, .experimental investigations were carried 
out;bn rabbits with: implanted electrodes. -It is. entirely 
understandable that:in"connecting the-current .to the.implan- 
ted1 electrodes electric.'.sleep' be.produced: under conditions 
where'the possibility.'Of tactile .reception is .''eliminated, 
'However^ regardless of this, ..in the. majority, of animals. ,- 
electric sleep'occurred,, and the 'elec.troencephalographic ■ 
changes which.appeared under the influence'of the pulsating 
current both in the condition: of ..sleep.and in its absence 
were, no' different from those which were ■observed in the .-cu- 
taneous arrangement of the electrodes.. .This repudiates .the 
decisive role of the .tactile .receptor's in the development 
of sleep 'inhibition in' electric . sleep procedures,' '.In. all 
cases, under the influence of;the"p-ulsating current regard- 
less'of its frequency ;(,6, '..10, 12 .or 18 .impulses/second), the 
optimal •excitation rhythm, was;;manifested on the electroen- 
cephalogram which; at tests'; to stimulation of - the subcortical 
"area; by the;-current-..:; ■'„.';.'■'" ..'' '•"/ .. '.;.;.,.;"■       "•., 

: As-is known; 'the;, optimum .e'xci.t at ion rhythm of any struc- 
ture In electrophysiQlpgy means some, definite rhythm which 
shows a tendency to manifest itself'obtrusively both in 
response to the most- varied Influences from, without and by 
way of' •'spöhtaneoivs". activity of the tissue«.... Our own ob.- 
iservations as well' äs data In the literature permit..ius. to 
consider the optimum;.excitation rhythm ,of. the. thelämus to 
be ä rhythm with a frequency; of five, to six waives a second. 

The-demonstration of the low amplitude "of,, thiö "optimum 
rhythm of 'excitation; of the thäiamus^'under the influence.:. 
of a pul sat iug^ current can sometimes-be observed even äs 
early as the first electric sleep procedure,, This-was; the 
case>vfor example.,*;in;räbblt.'Nö,3.jt.Fijg'j $%i A)V.^-Äs ■ early- 
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as 15 minutes after the pulsating current, with a frequency 
of 18 impulses/second was turned on fast waves appeared on 
the electroencephalogram, and waves with a frequency of 
five to six per second were ,nbted rhythmically on the elec- 
tröthalamogram, the amplitude of which increased with the ■ 
increase In the time of action of the pulsating current 
(Pig. 25, B, C). After the occurrence of a distinct rhyth- 
micity on the electröthalamogram slow waves appeared in 
the cortex and spindle-shaped configurations with a fre- 
quency of 12-14 waves a. second and of large amplitude are 
found (Pig, 25, E). At this.time, the animals Are usually 
quiet and lie peacefully in the stall, even.without being 
tied» A state of light drowsiness occurs. 

With the continuance of the effect of the pulsating cur- 
rent, usually in the third or fourth electric sleep:proce- 
dure, and sometimes even in the first, the ß-waves which 
appear promptly begin to become dominant in the record (Pig, 
26, C, D, E, and Pj, The animal -begins to become drowsy, ; 

its ears fall, and the respiration become3 slow. Past waves, 
which are superimposed on the ß-waves,-gradually disappear 
(Fig* 26, G), and the ß-rhythm gradually slows still fur- 
ther (Fig/ 26,. H). Along with the slowing of the dominant 
cortical rhythm, which attests to the development of an in- 
hibitory state in the cortex, a slowing of the rhythm also' 
begins on the electröthalamogram (Fig, 26/ F and G). How- 
ever, considerabls external stimulation -- sound, light or 
tactile — produces an. increase in frequency of the rhythm 
to the initial frequency and a disappearance of ß-waves from 
the cortical electroencephalogram (see.Fig. 2^ G). The' 
animal wakes up. With the continuance of the effect of the 
pulsating current the rhythm slows up progressively on the 
electroencephalo-electrothalamogram, which indicates the 
progressively greater decrease in the functional mobility 
of the cortical and subcortical cells and the deepening of. 
the inhibitory state in the cortex and subcortex« The ani- 
mal sleeps deeply. Not only sound, light'and tactile stimu- 
lation, but even passive movements of the extremities and 
ears do not cause it to awaken. The conjunctival and defen- 
sive reflexes are considerably decreased. Such sleep may " 
continue even after, the pulsating current has been turned 
off„ Its duration sometimes reaches two hours. After the 
animal awakens this optimal excitation rhythm reappears on 
the electröthalamogram, and there are fast waves on the 
electroencephalogram (Fig. -26, I, J and K). 

It should be noted that the condition of deep electric '" 
sleep in animals is observed quite rarely. Sleep Is more 
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often.- Thereby, phasicchanges in electric ;sle'ep ..are very 
,volatile and. ■fluctuating: now.'the animal sinks into sleep, 
now lt'awakens, and again is drovsy, •••On electroencephalo- 
grams taken in the state of electric sleep usually periods 

•■of considerable;' slowing- and increase fn frequency in;the. 
"dominant rhythm of'the electrical waves *'(Pigv27) are: re- 
corded which replace each other quite rapidly; The opti- 
mum excitation rhythm of the thalamus detected through.the 
effect of the pulsating current is maintained for hours,,, 
and iwhen the electric sleep procedures are performed every 
day.it can-be found on the records of electrical;activity, 
of- the .thalamus also .on. the -following day. Usually.,:.this. 

■ is observed- after four or'flve- electric sleep.procedures; , 
(Pig. 28):. .• ■-.., .;.■: •:.-;;■; -; -;^ ; ■;? ;'. :;v\...;..;:.:; f :.:.•;•. ■;'. '■:.:/: 

With the increase- in--the •duration'of- action of the" pul- 
sating' current v(during: a:- single procedure and: in the..entire 
number>of> them.)' the.optimum excitation rhythm' on; th&'.elec- 
tro thaiamogranv is:demonstrated for"a progressively, longer, 
time, ■'■-.go-.that, after 18^20.-' procedures''it-Is .retained for. ..' 
two to ■ three, and; sometimes even f oUr ' weeks-^ While., a rhythm 

.of' five ..to six .waves:a second is the optimum excitation rhy- 
thm.for this, subcorticäl structure';, the' thalamus, the .opti- 
mum excitation rhythm for the human cerebral cortex should 
be considered the a-rhythm, that is, a rhythm which.has a 
frequency of-;8 to. 12 waves ä-seüoiid. -This optimum excita- 
tion rhythm :.of- .the human cortical •■structure, just like the 
optimum excitation.rhythm of -the thalamus of animals, is 
demonstrated-.on-the: eiectroenc'ephalograin regardless of the 
frequency of. thti current : Impulse s/( 6 j. 10/12 or 18 a..second). 
Therefore,..regardless of the. -frequency'of the external.stim- 
ulation, the: braini.tissue' reacts to it with its own optimum 
.excitation rhythm,- ^.";6.i;-;  W-^ "■ \  •';;"■  ' \ .'::'; \ 

It. Is know^that regardless of-the/specific characteris- 
tics of -the external stimulation the excitable units' pass '. 
particularly readily and distinctly into, the equalizing...stage 
of parabio sis - in response to.: a routine of reacting, in the'. .n 
same excitation; rhythmi,, Therefore;-.it should; be, supposed : 

that a .weak..pulsating-current of low'frequenqy exerts ä para- 
- biotlc effect pn the.;.brain tissUe-o- However,: the' degree of . 
pärabio sis-.-of- the. cerebrum is limited tö the equalizing stage 

.. ofC the..:lätter. .-•:;,;; ;-.;,.■• v ■.:.-. --li-.^'i ■. '-;r-::>'-:^'-.-'.'::;- %'L';.-:-y''^-\ '[''■;■■'"^' 

A characteristic feature of the optimum excitation rhy- 
thm, as -may..be; seen ;frora-;the -actual •' materialt';la>: its .great . 
persi's.terxae !-;in t tme i;.,-. After-beginning A iri th'ev 'thalamuä arid 
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cerebral cortex the optimum excitation rhythm is maintained 
for hours, and when the electric sleep procedures are used 
every day,' for weeks*- ■ 

Another characteristic feature of the rhythm which occurs 
under the.influenoe of a pulBating current is the constancy 
of its amplitude. 

L. V*  Latmanizova, investigating the electrical activity 
of the solitary nörve fiber and of the muscle unit and no- 
ting these two characteristic features of the optimum exci- 
tation rhythm of the nerve and muscle tissue, believes that 
constanoy of the potential amplitudes of the optimum rhythm 
is an indication of the fact that "the tissue which is in. 
a given frequency routine of activity succeeds in restoring 
its working potentials completely after each successive 
session of activity". Prom this point of view, the opti- 
mum excitation rhythm reflects the.optimum conditions of 
the rhythmic activity of the tlssue> which1 contributes to 
normalization of disturbed functions, particularly of vege- 
tative functions 0 Apparently, this also explains the fact 
that sometimes in the absence of sleep during the procedure 
the general feeling of well being of the patients*improves, 
and normalization of nightJs sleep occurs. 

In the majority of cases,.as has already been noted, a 
certain time after the occurrence of an optimum excitation 
rhythm on the electrothalamograms a slowing of the domin- 
ant wave processes is noted on the electroencephalograms, 
and this is evidence of: a decrease in the lability of the 
cortical cells and actually signifies-a transition of them 
into an inhibitory state. Therefore, despite the fact that 
the subcortical centers of the brain are in■the area of the 
most intense effect of the current, because of the distinct 
structure of the skull, the transition'to an inhibitory 
state is observed first in the cortex as the most reactive 
portion of the central nervous system. -This once again con- 
firms the statements by I» P. Pavlov that subcortical cells 
possess "a Bogatyr1 strength". {Bogatyr was a hero of old 
Russian folklore ] and ai^e much more resltaht tharr-the cor- 
tical cells. The possibility also-exists that the develop- 
ment: of an inhibitory state in the cortex is partly asso- 
ciated with the inhibitory effect of monotonous direct cur- 
rent pulsations. ? 

•-/in addition, the inductive Interrelationships existing 
betweenthe cortex and subcortex contribute to a considers 
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able degree to the development of inhibition In the cortex. 
The focus of excitation in the thalamus created through the 
effect of the pulsating current is responsible for a de- 
crease in the lability of the cortical cells; by the same 
token contributing to the development of inhibitory stateB 
in the cortex. 

The electrographic changes described above are evidence 
of the progressively developing cortical inhibition, as is 
also the gradual extinction of conditioned reflex activity. 
In the majority of cases, inhibition develops in electric 
sleep only in the cerebral cortex and irradiates to the 
subcortex only In certain cases. These differences in the 
intensity and extent of the inhibitory process are apparen- 
tly conditioned by the individual characteristics of central 
nervous system activity of the subjecte Among these char- 
acteristics mention should be made primarily of the nature 
of the cortical-subcortical interconnections. . 

N. M, Liventsev, A. P. Strelkova and V, S. Vozdvizhen- 
skaya made comüarative observations of the reactions to the 
effect of electric sleep, its depth and of the clinical ef- 
fect in patients with sequelae of traumatic disease after 
simple and compound skull trauma. In the case of compound 
skull trauma the active electrode ;<as not applied to the 
orbits but rather to the skin covering the defect in the 
bones of the skull vault in the area of the trauma, that 
is, in this case the current was brought into the brain 
directly, missing the peripheral nerve structures of the 
lids, orbits, et cetera unlike the usual method. The sec- 
ond electrode was placed the same as usual. The results 
of the effect of the pulsating current according to this 
method (more than 40 observations) should show no particu- 
lar differences when compared with the results of the ef- 
fect of the current according to the usual method. Nor was 
there any great difference in the observations made by means 
of electroencephalography (data of V. S. Vozdvizhenskaya). 

Control procedures with the application of the electrode 
to the skull defect but without turning on the current did 
not produce sleep or a therapeutic effect or electroence- 
phalographic changes. 

These observations show graphically that electric sleep 
is produced chiefly through the effect of a pulsating cur- 
rent on the brain, and thereby the method of bringing the 
current in — through the orbits or through a defect in the 
bones of the skull vault — is not of decisive importance. 
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Pig. 9.    The\ Administration of Electric Sleep in a Pedi- 
■• atric Ward , ■ 
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Pig. 10. Electric Sleep.. Patient Ye. is Sleeping Under 
;  , ' the Influence of^a Pulsating Current;; 
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Pig. 11. Electric Sleep. Patient Ye. is Continuing to 
Sleep After the Current is turned Off and the 
Electrodes Have Been Reaioved.. 

% 

xi»' 

s 

Pig. 12. Electric Sleep. .Patient B is Sleeping Under the 
Influence of the Pulsating Current. 

L^!^Jv'* 

Pig. 13. Electric Sleep. Patient B is Continuing to Sleep 
After th3 Current Has Been Turned Off end the 

Electrodes Removed. 
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Fla. 14. Normalization of the Respiration in Electric 
Sleep. Patient K. Diagnosis: Schizophrenia. 
.Arhythmical Curve of Respirations: One Minute 
and 25 Seconds After Turning on the Pulsating 
Current the Respiration Became Rhythmical and 
Deep: ' The Patient Did Not Sleep. 

imiiimmnH'w— it....»i.i»«H»iiiiiiiiiiiu»u'Juutuui>iuiiiiiiiiiiiiiiiiiiHiiHiiiiiiiiiiiiiiiiiiiii 

C 

"■i- »if '""t" »iiiiitiiiimiiiiii»iimiiiiiHiinniiiiimiiuitt^^ 

Fig. 13      Normalization of Respiration in Electric Sleep. 
Patient Kh. Diagnosis: Reactive State With Pro- 
longed Insomnia. 

■a -- beginning of the procedure; 20 seconds after the cur- 
rent was turned on periodic respiratory rhythm appeared; 
D — period of falling asleep: the respiration became regu- 
lar, but with periodic variations in amplitude; c -- period 
of sleep: respiration regular (regular amplitude;. 
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Pig. 16. Normalization,of the Plethysmogram in Electric 
Sleep. Patient B. Diagnosis: Schizophrenia, 
Paranold-Kypochondrlacal Type. 

a -— before electric sleep; weakly expressed respiratory 
waves; b -- during electric sleep, more pronounced respira- 
tory waves and third-order waves. 
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Fig. 17. Normalization of Plethysmogram in Electric Sleep. 
Patient M. Diagnosis: Schizophrenia, Simple Type. 

a _- before electric sleep; zero background, second- and 
third-order waves absent; no reactions to temperature stim- 
uli; b -~ during electric sleep; increase in the pulse waves, 
pronounced second- and third-order waves. 

U       H>    tt   3C   4t    $i    10    74.   10   M    W3   111   W 

current  8 May first sleep procedure 

current \.Q  ^ay second sleep procedure 

13 ?ray no current 

Pig. 18. Oxyhemograms of Patient N. Diagnosis: Reactive 
Depression (Explanation in Text) 
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Fig. 19.  Adaptation For "Examination of Motor-Defensive Re- 
actions to Electrocutaneous Stimulation (Explan- 
ation in Text) 

a -- external appearance; b -- fingers appressed to con- 
tacts through which the electrical stimulation is adminis- 
tered; c -- fingers flexed (-motor-defensive reaction) 
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«ruMWwyuiwiiwkiiteib «UM 

Fig, 20. Record of the Dynamics of the Conditioned Motor- 
Defensive Reaction During Electric Sleep.  Patient 

A. 

a -- before the current was turned on; b -- after the cur- 
rent was turned on (upper record -- pneumogram; then, from 
above down, record of conditioned stimulus, unconditioned 
stimulus, motor-defensive reaction, and time at two-second 
intervals). 

^•■»iiH^p^ •J^mm
imJ»mi^m 

tutHO lt:ii- h£y '*,!** i*£'JL 

Fig. 21. Record of Dynamics of Conditioned-Motor-Defensive 
Reaction During Electric Sleep. Patient A. (Key 
is the Same as For Fig. 20. 
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,, . ■ .    , .   one second 
150 microvolts    .  

Fig. £3.  Electroencephalograms of Patient A Recorded Dur 
lng the First Electric Sleep Procedure 

a -- fronto-temporal lead of left hemisphere; b --- parieto- 
occipiral lead of left hemisphere. A -- initial background; 
B, C, D, '£.,  F -- record l'o,  30, 45 minutes, 1 hour, 1 hour 
15 minutes after the current has been turned on; single 
mark over each electroencephalogram -- positive conditioned 
signal; double mark -- negative conditioned signal; mark 
below the electroencephalograms -- response reaction (pres- 
sure on a bulb) (observation of I. S. Robiner). 
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Fig. 24. Electroencephalograms of Patient S., Who Never 
?ell Asleep' Under the Effect of the Pulsating Fell Asleep 
Current. 

a __ record in the fronto-temporal lead; b -- record in the 
parieto -occipital lead. A, B, C, D, E, F, 0, H -- records 
before beginning first, third, fifth, seventh, ninth, 11th, 
15th and 19th electric sleep procedures; I --record two 
weeks after the 19th electric sleep procedure (observation 
of I. S. Roblner). 
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i^microvolt i second 
[»microvolt..-'.  

Fin,, o. 21ectroencephalograms of Rabbit No 3 Taken Dur- 
ing the First Electric Sleep Procedure 

a -- of the cortex; b -- of the thalanius; A --record be- 
fore beginning first procedure; 3, C,  D, and 3 -- record 
after switching on the current, each taken 15 minutes af- 
ter the preceding (observation of I. S. Roblner) 
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i50 microvolts ^second 
I 50 microvolts 

Fi?. 20, Electroencephalograms of Rabbit No 3 Taken in 
the Third Electric Sleep Procedure 

a -- of the cortex; b -- of the thalamus; A, 3, C, D, E, 
F, 0, H -- records after switching on the current, each 
15 minutes after the preceding; I, J, K -- taken one hour, 
one hour and 15 minutes and one hour and 30 minutes after 
switching the current off (observation,of I. S. Roblner) 
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!*•/-: microvolts , /second 
I 50 microvolts 

?!<• . ■-•■7.  Electroencephalograms of Rabbit No 3 Taken For 
12 Minutes in the Firth Slecui'ic Sleep Procedure 
and Hour After Switching.on the Current. . 

a -— of the cortex: 0  --of the thalamus; A, 3, C, D, 2, 
? ---- each taken two minutes after the preceding procedure 
(observation of I. S. Robiner). 
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Pig. £&. Electroencephalograms of" Rabbit No 3 

a -- of the cortex; b --■ of the thalamus. Record before 
beginning procedure of electric sleep: first (A), second 
(aT, third (C), fourth (D), fifth (E), sixth (F) (obser 
vation of I. S, Ro'oiner) . 
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CHAPTER ONE 

Tb« Application, of Electri? «-*-r +■«  ^Y^1atri0 Practice 

1. Göheral Comments 

One of the essential problems of psychiatry is that of 
filling the arsenal of therapeutic measures with new, theo- 
retically sound and adequately effective methods. The prog- 
ress of Soviet psychiatrists in the matter of treatmenVhas 
been achievea to a considerable degree tecause of the fadt 
that in using various methods they, at the same,time, have 
carefully studied the changes in the clinical picture of the 
disease. It is very important not only to establish the 
existence of recovery or more or less considerable improve- 
ment but also to study the dynamics: of the psychopathologi- 
cal picture, particularly the order of regression of the 

symptoms. 

In matters of treatment we have used Pavlovian princi- 
ples both of protective inhibition and of increase in ex- 
citability of the cerebral cortex, as a foundation. 

The experience in the work of Soviet psychiatrists in the 
treatment of patients has made it possible to establish two 
important facts: first-the same treatment principle may be 
fulfilled by various measures, each of which may have Its 
own characteristics; second "the significance of the type of 
hißher nervous activity of the patients for the resuits.of 
treatment. It has been noted a long time ago that active 
persons capable of overcoming the difficulties of life can 
cone with disease more readily. The teaching o. I. P. Pav- 
lov concerning the types of higher nervous activity^makes 
it possible to exolain why the. same methods of treatment 
do not always give the same results. The positive attitudes 
of the patient himself io one treatment or another are also 
of importance. In this connection, the conditions for.sleep 
treatment are particularly favorable, since it J\l«gn *% 
broad masses of people that the great physiologist /Pavlov/ 
provided a theoretical basis for this method. 
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At the present time, we are disposed of observations of 
300 patients treated with electric sleep in the Institute 
of Psychiatry of the Ministry of.Health,USSR, The effective- 
ness of treatment is directly connected with thenature of> 
?L disease, its' duration and characteristics of its course. 
We have observed the greatest effectiveness of electric sleep 
in patients with neuroses and also in patients with reactive 
and asthenic conditions.   ,-;• '/ , ., 

in pstchiatriC'practice the results of treatment,of ;;; 

children suffering from the choreic form ©VJ?^*1?;!?:,- 
cephalitis as well as from neuroses and. reactive conditions 
are'attracting particular attention.. These data will be ■>»• 
presented in a special chapter>;;..M.far.as;^he' f^ta con- : 

cerning'electric sleep, treatment of patients, with schizo- 
phrenia are concerned ,v:we have obtained the. greatest thera- 
peutic effectiveness In patients with psychoreactlve^onsets 
of schizophrenia or.it* the c.as*: of, an exacerbation of the- ■ 
process following psychic trauma; thereby, functional onlays 
were removed orimarily, although the principal psychopatho- 
loKical'symptom processes (hallucinations and delusions) 
allo underwent regression. We obtained ,a.favorable effect 
in patients with- the hallucinatory-paranoid;type of schizo- 
phrenia. If electric sleep treatment did hot give any bene- 
ficial' effectWcombined electric., sleep with, therapeutic 
dosee of insulin, bringing the. .patient to a state ;;of, slight 
hypoglycemia.- ' We performed the electric sl.eep procedure ■ 

: immediately after^stopping' the hypqglycemic .state^; 

"' :i.n;clinical practice:we, used four variants, of the methods 
,of administering electric sleep-treatment in courses •  v 

' ■■'■'v'  pjr>st methods The electric .sleep procedures were "carried 
out" dally/■■gradually increasing the.duration.^ The:.^0^. . 
procedu^erlasced 30 minutes;, the .second, one hour; the third, 

; li hours, and" beginning;with the fourth "procedure, two hours. 
"'• The total' number of procedures . per course ,of therapy. was. 
' established according to the..changes, observed.In. the pa - 

. tient^si condition/ and: was,' on the average, .from 10-12 to 
•20 procedures.'  - .~:^-"     •/•-' ■'t-.il  •;•/ '•■• ■■..•.■''.<.-, ■-.-. ■-..-■;.-.•••,. •'. •,,.,.„... . 

,?.■.:.;.;•:.-;■:;..•: ;'.';>:...>-':-'....•-.■ .-...,., .'..... ,. "'.'V-'-'.•"' ■' 
Second method. Prolonged electric sleep7 routines; After 
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studying the routines ,of application, of the, procedure ac- 
cording to the method mentioned above we attempted to approach 
a method similar..'to interrupted phärmö.co logic sleep. For . 
this purpose we gradually increased', the duration of the pro- 
cedure with the pulsating current to seven hours a day in ' 
the following way::the morning procedure'lasted four hours, 
and the evening procedure lasted three hours (with a six- 
hour interruption between the procedures). During the entire 
course of treatment the patients were in a special ward. 
Therefore, we succeeded-in prolonging:the physiological •; 
sleep of: the, patients to 12-17,hours a:day. Aside -from the 
double procedure described, we also used single electric : 

sleep procedures during,;the morning hours prolonged to four 
to 4| hours. The-.tptal per coursei o'f'treatment was; -20. ;v-■* 

procedures. ;■• :,. ■•,   .-;•,/».; ,;.r ;.'• - ..''.••• ";-./.' 

Third method. The combined'use of electric:sleep and 
small doses of insulin chiefly in patients with schizo- 
phrenia. In working out this, method we were guided by the 
works of A. G. Ivanov-Smolenskiy in which he showed the 
expediency of applying combined methods of treatment in 
patients with schizophrenia. In. ".his opinion, prolonged 
sleep, by deepening the protective .'inhibition and, by the 
same token, freeing the cerebral cortical cells;from the 
effect of exhaustion and intoxication, can not always de- 
finitively elireinate. the existing vegetative and metabolic 
disturbances which.are the.source of pathologicalj chiefly 
toxic effects, which affect the- central^ nervous* system. - 

Since we regard electric 'sleep, as one of .the variants', 
of the sleep treatment it seemed justified to us to make 
an attempt to use it, first;of all, in combination with de- 
toxification measures, such, as insulin, which, as Is well 
known, tonicizes the' vegetative nervous system at the same 
time. • Sometimes, we prescribed; electric sleep with Insulin 
both for reactive states and chronic neurotic reactions in 
which the main disease V; as.complicated by; signs ;of somatic 

weakness.   • ;■.;;..•-■.■•.' ,,\ ,-; ■    ...".„',;:':;.'  .-•...• :.r;.-;; ',•: «','.■';".' 

..'.' The method of combining application'of electric 'sleep 
'with' insulin was .the following.;,;. Every -morning the patients 
were injected« with-insulin,;b^gi^ihg S^;;1^":*0;,^.^*8 
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and gradually Increasing the doses to 12-15 units. Two and 
a half hours after the injection of the insulin glucose was 
injected intravenously (20 cubic centimeters of the 40 per- 
cent solution), and after breakfast an electric sleep pro- 
cedure was performed ladting three to four hours. The dura- 
tion of such a course of treatment was three weeks. 

Fourth method. Was used in the pediatric psychiatric 
hospital. The electric sleep procedureri were much shorter 
(within limits of from 30 minutes to one hour). The maximum 
current strengths did not exceed five to seven milliampered 
in the amplitude: value of the impulse and the duration of 
the impulB* was 0-2-0.3 meter/üecond. The procedures were ' 
performed daily. The total number of procedures per course 
of treatment depended on the condition of the patients, 
being, on the average, from 10 to 15 procedures. 

2. Neuroses, Reactive and Asthenic States 

Clinical psychiatry has accumulated a tremendous ex- 
perience on the symptomatology and treatment of neurotic 
states. However, at the present time various theories of 
the pathogenesis of neuroses exist. 

Soviet psychiatrists adhere to the physiological theory 
of I. P. Pavlov, who in his experimental research performed 
on animals obtained a model of the neuroses, gave it a 
pathophysiological explanation and a basis for their treat- 
ment. I. P. Pavlov showed that excessive strain of the 
nervous system underlies neuroses which may occur by virtue 
of various reasons: overstrain of the stimulatory or inhi- 
bitory process or of conflict—the collision of these pro- 
cesses. It was also shown that the same causes produce 
dissimilar functional disturbances in various animals. 
These differences depend on the type of higher nervous ac- 
tivity of the animals. Most frequently, the extreme types 
—weak and strong unbalanced (unrestrained type) types — 
suffer from neurosis. However, under special conditions 
it has been possible to obtain neurotic states: in animais 
of the strong well balanced type; with this aim in view the 
animals were given either exceptionally difficult problems 
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requiring special strength and mobility of the fundamental ; 
nerve processes, or the nervous system of the animal was 
first weakened.   • . 

In the experiments of M. K. Petrova it has been shown that 
castration leads to a marked weakening of the type of higher 
nervous activity and to the occurrence of neurotic statesv! 
An analysis of the clinical observations led I. P. Pavlov to 
the conclusion that the interrelationship of the signal 
systems is of importance also in the clinical expressions of 
human neuroses. In this way, a classification of the neu- 
roses was crystallized out, at the basis of which well known 
clinical' forms were used, and they were given a pathophysio- 
logical interpretation. ■?"■>.,-:■! 

In distinguishing neurasthenia as a particular state of •> 
exhaustion of the nervous system occurring in persons of the 
weak or unrest rained1 type as a result of overfatigue or r ;? ; 
overstrain, I. P. Pavlov distinguished two forms of it: in 
some cases there was a weakening of the processes of internal 
inhibition; in others, a, weakening of the stimulatory pro-, 
cess. He studied the pathophysiological mechaniEms of hys- 
teria in particular detail. According to I. P. Pavlov, 
hysteria develops in people of the weak type of nervous 
system when there is a predominance of activity of the first 
signal system and a weakness of the second signal system 
under the influence of factors traumatizing the psyche. In 
the presence of severe psychic trauma hysteria may develop, 
also in representatives of the strong type. A disturbancer 
in the interaction of the cortex and subcortex, where weakr 
ness of the cerebral cortex occurs which readily passes 
into an inhibitory state, is essential for hysteria; thereby, 
there is positive induction in the subcortex, which leads to 
emotional and affective outbreaks and primitive motor reac- 
tions (Ye. A. Popov). 

Psychasthenis is a neurosis characteristic of people of 
the weak type of nervous system with a predominance of acti- 
vity of the second signal system compared with the first. 
Thereby, there is also a weakness of emotional activity, In 
compulsive-obsessive neurosis I. P. Pavlov saw the expression 
of isolated pathological inert points in the patients, where- 
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by "a single series of sensations and concepts associated 
with the pathological cells is made abnormally stable and 
does not submit to the restraining influence of numerous 
other sensations arid concepts which correspond better to 
reality owing to the healthy .ataW:of their cells , I. P. 
Pavlov recommended relaxation' and.rest for the oentral 
nervous system for the treatment of neurotic breaks as well 
as the combination of bromides with caffein for the purpose 
of regulation of the disturbed relationships' between th$ .; . 
fundamental nerve processes.       .■„        ,    ■..:   ; 

Regarding electric sleep as a method of producing'pro- 
tective inhibition, we used it in neuroses and reactive . 
states. The best therapeutic results were obtained in 
neurasthenia and various asthenia states of somatogenic, 
post-traumatic1 and psychogenlc etiology. The hysterical, 
reactions likewise submitted well,to the electric sleep 
treatment. We'observed a: much less favorable effect in 
compulsive-obsessive neurosis. Evidently, because of the 
stability or the pathologically*.inert points the effect of 
electric sleep is weak and does not produce any good thera- 

peutic result.--   '''"''■.? ■'*"'• 

The results of treatment of various reactive states, 
which represent the neurotic states produced by psychogenlc 
trauma—acute and, chronics-were very good. .Electric sleep 
treatment is-of importance specifically in the' chronic re- 
active states--psychogenlc depression, psychogenlc paranoid 
conditions; however* at times even' such acute reactive 
states as psychogenlc: stupor and psychogenlc^mutism may 
also respond to electric sleep treatments Let usnproceed 
with the presentation of our observations, -j ;' 

Patient N-i, ageM,  was treated in the hospital of the 
Institute of Psychiatry.from 19 January through 46 April 

1953. ■■■■■'■'"';. ■ ■'■:;"■■:-'" ':■ -'iK"':     \'
,\      ::  T.' . . ' ." ■:■/ 

%■' 

She came from a healthy family.: She developed normally. 
She completed four grades of primary school.-She had no 
definite specialty t Recently,- she. had been working as a 
computer in a printing house. In childhood she; suffered 
from smallpox;&, In 19*2, during an air' attack; she sustain«^ 

■•     4'.'- -v ,•;?'<'(' V .''""ii/:     ■'.;.¥?W?.; ..'■   ,v  ;'  1 V'.'W ''• i-kVi • ■<!>• .-.<..-- ;•»;:••'•   ■>«.«*       ■•■.'■'   . • ■ -:     <.:■> ■    •■-.     ; 

.• *v;:v -}': ;•• ,'v"': : . ''■■•-:•,'•:;.; '■•';:'''-:; r^,; ■.;■; ,-.■•.  -vv.: <•. ^ x -   ■■•-■.; . •■■]■■ 

;";;■"•: :--   '^:d,v;--^:^v/:::- 110 .-.^v. ;/M-YU >.-.?( ■--' .'M. - 
•;■;; ■■!..:■ '  ; : :^*v-.;^: ■ ". ■ :4::      --        



multiple shell fragment wounds of the soft tissues of the 
upper extremities and of the chest' oagev: She was'operated 
three times for intestinal obstruction. In 1949, she sus- 
tained head trauma with:signs of cerebral concussioh.,-She 
has been treated since -this time. She was married, had : ' ' 
seven pregnancies which terminated in delivery,; but only ' ' 
two .children remained.alive. By nature she was asthenic, 
sociable, direct, and able to face the truth. Beginning • / 
with 1950, her character changed: she became'irritable, ex- 
citable; during excitement she fell on the- floor, cried out; 
beat her hands and feet against the floor. She was fre- 
quently troubled by'" headaches.' In the summer of 1951 the 
headache s became particularly severe > her 'sleep was dis- •■•s 
turbed, she' became melancholic, and it seemed that: 'everybody 
was looking at me und-talking about nie". She was placed in 
the Hospital imeniKäshchenko, where she remained about three 
months. .-She 'recovered, >began to* work. Her condition de- - 
teriorated again beginning with December 1952.in connection 
with a severe illness and the death of lier mother whom she 
had been nursing.for several months* Sheihad only a hazy 
picture of the burial of her mother and everything which 
followed. She • was • as though »'in a fog" . She remembered;; '• 
that she fell downy cried out, could not eat, and had night - 

, mare's. She had the idea that sh3 was also sick with cancer, 
as her mother had been. She was afraid of death. 

Objectively, the patient showed äi loss of weight.. • : There • 
was bronchial breathing in the lung's "and dry rales. The 
pulmonaryvpercussion sound was ;clear. The left border of; 
relative'cardiac- dullness was. at the mid-clavicular line; 
the: right, at ^ the right mar gin of th6'sternum. The heart '; 
sounds-were' pure. Pulse was rhythmical and of satisfactory 
qu?/llty. The blood-pressure was 70/40 millimeter's. The • 
liver and spleen were not' enlarged. The abdomen was soft 
and was not: tender on 'palpation. -There were post-operative 
scars in the mid-line'of the abdomen and right-iliac area. 

". Pluoroscopy: of the chest cage showed the; following: the 
lung roots were prominent-, with-dense lymph-nodes.5 the lung 
fields were clear; the costophrenlc sinuses were clear; there 
was'no restriction of the•mobilityröf ^he diäphragrav--^ 
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The heart was not enlarged; the pulsations were of moder- 
ate strength. The aorta was normal. 

Analysis of the blood: hemoglooin, 65 percent; red blood 
count 4,200,000; white blood count 4,000, basophils one per- 
cent, eosinophils one percent, stabs three percent, seg- 
mented neutrophils 31 percent, lymphocytes 60 percent, mono- 
cytes four percent; sedimentation rate 12 millimeters in an 
hour- The blood Wasserman test was negative. The urine 
showed no abnormalities. 

Nervous system: the optic fisäures were unequal; the 
pupils were of regular shape; their reaction.to light and 
on convergence was satisfactory; there were no oculomotor 
disorders; the other cranial nerves showed no abnormalities. 
The tendon reflexes were equal and lively. There was a 
tremor of the lids and fingers of the outstretched hands. 

Before treatment she was melancholic, depressed, at times 
lay in bed covering her face with her.hands, and at.other 
times she walked around the ward, groaned, and wept I don t 
know where to go", "this sadness id. stilling". Her voice 
was very low, without modulation; there was a strained, 
•anxious expression on her face. She saw everything as though 
"in a fog"; nevertheless, she evaluated her surroundings and 
her condition correctly. She sought the sympathy of her 
physician but she asked him not to interrogate her and said 
she-would tell him everything later. She was hypoohondri- 
acal, paid considerable attention to herself, was afraid of 
becoming sick with cancer end dying "before my children grow 
up". She had hallucinations, heard her mother's voice ask- 
ing for a drink and calling her "Marusyai". She had a cri- 
+-i-al attitude toward her hallucinatory experiences; however 
she avoided remaining alone in the ward, and was afraid to 
fall asleep because then "it is terrible". She saw her mother 
lying in the grave and alongside her there was an empty 
grave" ready for her, .lev  mother was following her, calling 
to her, '"clutching her dress". She expressed no delusions. 
She ate poorly, and,food seemed tasteless. 

Electric sleep treatment was given. Sleep inhibition of 
adequate depth was noted beginning with the second procedure: 
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she feil"asleep after seven: to 10.minutes. After the^current 
„as turned off sleep not uncommonly continued eye^after the 
procedure was over. The patient approved of this treatment, 
and said'that with every.procedure, she was becoming strong 
er,rV:,Kmore älert"V "anxietywas leaving and everything, was 
clearing up". She thought of the .troubles- she had. experi- 
enced without" her previous bitterness and grief.. 

After seven or ;eight electric sleep procedures the hallu- 
cinatory experiences: disappeared; at night, she fell asleep 
without the use of hypnotics, but the nightmares, were .re-,, 
peated from time to time. Afterwards, the patient became 
actiiVeV'lively; her appearance, changed,,■ She occupied her- 
self in handiwork, assisted .the personnel, and prepared the 
ward for the performance of the/routine electric sleep. Pro- 
cedure. She told everybody that electric sleep had brought 
her back to life". • At the end of the course of,treatment 
•her night's sleep was completely.;restored, and the= P*J}J.;#* 
became" stronger. In connection with a certain instability, 
of her mood she was transferred to the, sanatorium department, 
from where she was discharged to work. 

'•Diagnosis: ■reactive state.. ; • ,•■ .•;.:■••.: •••';■■;     ..,'-,• - • 

In the patient's history there are.indjcations^.a num- 
ber of traumatawhich Jhe had suffered: shell fragment , 
wounds' of the^hest ^age and -soft .-tissues, (in. W2);,,^- ^ 

'" peated abdoWh'al operations /for •.intestinal obstruction; head 
trauma with signs of cerebral concussion in 194.9.. J*  may. 
'be supposed-that these injuries gradually weakened,her nerv- 
ous system and led to her:nervous break (in, 1951.)..  Foiiow- 

• ing treatment ihiäpsychiätric.hospital,the:patient was re- 
stored to ne*lth> and her working capacity returned; how«: 
ever, after a year (in 1952) severe psychic trauma again, 
brought the patient into a state of^decompensatipn. 

The'Signs of depression aud hallucinatory disorders of 
psychogenic nature-predominated in the psychopathological 
picture of 'thitf disease-the; patient; ;heard th*; volce^of her 
dead mother, saw' her; lying in the.;grave..., The :PJ,«;t*;J ? 
pathological experiences :were. adequa^e.,to J;he .situation and 
did' iiot! contain any delusional constructs,.... Despite^^.,the, 
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severity of the condition she did not lose her critical 
judgment and perceived her experiences as pathological. 

All this gives us the basis for regarding her disease as 

a reaction to sever* psychi* trauma ^^^S^^Hf 
what weakened nervous system. The great «xhaustibllity of 
the patient should be noted, attesting to the presence of 
protective processes of protective inhibition. The effects 
of the pulsating current intensified these processes, which 
also contributed.to the very rapid emergence of the patient 
from her psychotic state.. 

In the given observation the connection between the^ef- 
fects of the pulsating current and recovery from the disease 
state is particularly distinct. 

Patient K., age 29, accountant. She had been treated in 
the hospital of the' Institute of Psychxatry from 11February 
through 20 April 1955. She had been transferred from the 
Second City Hospital. 

There were no mentally ill patisnts among her relatives, 
but when her mother was young she attempted to commit sui- 
cide following certain difficulties. The patient s older 
sister committed suicide at the age of 19 also"following 
difficult personal experiences. In childhood she had been 
healthy; at the age of eight she started school. She com- 
Dieted seven years of school successfully, and began to work 
as a bookkeeper at the age of 17- Gradually she i*P™"* 
her qualifications at work, and in recent years she had been 
carrying out the duties of an accountant. Sne had been  _ 
given prizes many times. In 19*5. she suffered from typhoid 
fever with cerebral signs. Afterwards, she was treated on 
an outpatient basis for spastic colitis for a number of 
vears. She began to menstruate at the age of 13, and men- 
struation was regular and painless. She had had no sexual 
experiences. By nature she was sociable, frank, but im- 
pressionaole and anxious. In the summer of^952 she made 
an attemot at suicide following quarrels with a man with 
whom she*was in love. She promptly regretted *er^ction, 
wept, sought forgiveness from her mother. She quickly for 
got what had happened and continued to work. Beginning with 
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1955* the patient noted an increase in-libido, attempted to 
it married, but did not •• find ä man: for this purpose-. She 
became thought f ul, sluggl shy" itfct my^oy-of living • J»*. 
ate poorly.'She constantly looked at- her face^in the mirror 
and found that if was""becoming.black and terrible-;^after- 
wards, she began to have unpleasant sensations' in her face. 
»plncning, pricking", and- she saw how »the,blood vessels are 
becoming prominent around the alae of the nose . ^ginhing 
with the fall of 1954 her sleep was disturbed,-and her head 
was as though "in a fog", the unpleasanr sensations in her 
Lee-Increased, and ä feelirg-öf burning" in the ^st^was 
added" to them.- 'Öer pathological experiences were^so burden 
•some that the patient again had the idea of committing sui- 
cldeV- SY&  fought with herself >'"it was-terrible to-take , 
one's life'^ However* ori' 9 'February 1955 she ^nevertheless, 
made a suicidal attempt-^he took-20 grams of raticide^ " 
/CnHioNoS/. She was hospitalized in the Second City Hos- 
tital,-lFconnectibn%ith^he: fact that ho dangerous signs 
were found in the internal organs the patient was trans- 
ferred to our hospital after a consultation with the psy- 

chiatrist. • ' ' ' '" v' .....  '    '•,'■'. .■..'■':■•..•.-■.'• 

Oblectivelyy the patient'was Somewhat infantile; She 
showed- a marked' loss of weightVy The heart sounds were ■■ 
muffled: At tee time^of admission she'had tenderness on __ 

■palpation of the-epigastric. ■ area and; along the-course of-the 
'•large intestinei.•••••-•'-■ ' ■'■     ■'-■ ■■...',..      ..- .■:■-.' 

•On neurological-examinatiohno signs of organic-involve- 
ment of the central-nervous system were found.- Blood and 
urine analyses were within normal limits. The blood Wasser- 
mantest was negative. -On fluoroscopy of the chest organs- 
no oathological changes were found. On fluoroscopy of the. 
Gastrointestinal tract it was shown that the descending por- 
tion Of the colon and the^sigmoid were spastic' On admis- 
sion she was melancholic-; covered her face with herliands, 
"I am so ashamed' to loc<c people in the eyes • v ' She had ^ 
»spoiled and disgraced her whole -' life1'. -She offered a^num- 
her of hypobhondriäcai dOmplaints: burning in the^stomach - • 

• änd^ intestineywhich the patient assöciated^ith the^rati^- 
cide intoxication. There-was a feeling of »disconnexion 
in the chest. Ker face wad alteredJ-'?it- became terrible • 
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and it blackened". She was troubled by unpleasant sensa- 
tions of the nature of itching of the skin ?f *»£«•,.-par- 
ticularly-near the nose. She had a constant feeling of 
«Vernal excitement", "h*ad in a.fog", her »Joie de vivre 
had Eone". Aside from. inconstant ideas of guilt no other 
delusional interpretations, böüld be found in the patient. 

A course of electric sleep treatment Was given (25 two- 
hour procedure) and general tonic therapy. 

During the dourse' of treatment the pathological sensa- 
tions disappeared, she became'lively, active, entertained 
the other patients with singing and. stories. She wanted to 
live again. She made specific, very real plans, and spoke 
about this with satisfaction. Her intellect had not 
changed. The patient recovered and went to work. 

Diagnosis: hypochondriacal ssmdrome in an emotionally 
unstable personality. 

Here we have a patient with distinct personality charac- 
teristics, emotionally unstable, anxious, and impression- 
able who has a depressive reaction with a suicidal attempt 
in connection with a prolonged unfavorable situation. Ap- 
parently, a hereditary taint is of significance here: the 
presence of suicidal attempts in other members of the family 
(older sister of the patient committed suicide at the age of 
19 because of difficult personal experiences). In our 
patient the deoressive reaction passed quite rapidly; how- 
ever after a year the reactive hypochondriacal state grad- 
ually developed in which not the least part was played by 
somatic sensations associated with a suicidal attempt, with 

poisoning. 

In this patient a diffuse inhibition which developed in 
electric sleep contributed to eliminating the foci of inert 
excitation produced by pathological interoceptive impulses 
as well ab by static foci in the second signal system.. It 
may be supposed that there was a blockage of the pathologi- 
cal interoceptive impulses passing through the hypothalamua. 
The area which, according to outconcepts, is under the 
direct effect of the pulsating current. 
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Patient V./age 32 ^englnee,r «a.5. t^t^. in the hospital 
T6f the institute -of .Psychiatry,from 10 ^e^ruäry^ through 21; ■ 
April 1951.    He was. admitted; with Qpmplaihts/of ^persistent; ■ 
headaches,insomnia, and a sensation of »being tied up   ■ 
inside"-.; ;'-';::; ;;  '":K';.' p--*  '■'■'■■•*  ;- ■ ,"•— ' ■*'*:.:°! -.r-.r,  ;• '^r:   r'?-: 

^ came'''from a:-healthy-f aml+y.'' 'Hedeveloped %£j™älW 
child. -'fie was' good- in school..,  He, cpmpleted, secondary      _■ ■ ■ 
school andW graduated: from the Mining academy.    Married,- 
Sn&tf children ,Rt 19^, he.had, a hjad ,*ohtuslon in^the 
froriV linos;:^Weyer;,: he ^emained.;in,the army unt 11^19^. _ 
Af te?' demobi-liza:tion,he worked ,in his- specialty.;   Beginning 
tith^eptemher,;195P allowing %rtain unpleasant^situations 
S^gä* töstammer.^felt;::Vrumb.,inside", became irritable,-, 
lachrymose, and experienced , a.certain^.anxiety, and. could-,- 
nt^woW-For^long time,ha,was.*^*^-0»^ ^hif ;: 

basis', relaxed in a.sanatorium;bu^he,:did not regain his; 

heaithV v ' .'•; ■v"-".- .!,-».'r.-v* /.. *.•.;.-• •■;•■;    .-■.,-., '.,-  ■      :. "•.".":..' 

-Objectively, the-ipatient waV of normal build,. ^d^he^ 
•showed signs cf weight loss.    .There was vesicular resplra-. 
5ÄS lungs,- on percussion: there... was a clear pulmonary 
sound.^ The cardiac bordera. were ^ot, enlarged; the b«art. 
sounds" were■^ve* ." ■Pul* -was, r^thmiqaT and somewhat rapid, 
78 beats' a -minute.. and of satisfactory quality..   The blood 
p*eaBure-was. -120/65 *lUimeters,,,. The':;abdominal organs were 
not abnormal. .•.■••-.':■.;.■.  .:j--: J,--  ."-;;:.;.,.••>■-, •.,- • 

-■■ piÜöroBCöpy^fOthe--chest .showed :tne.,following: the lung 
-fiöids;-were='clears vthe costophrenic;sinuses wereclear, and 

the"diaphragm-'was-mobiI.e.;:the,heart and;aorta.were normal-; 

,'and'the-pülsaticnS::'were»Aabile./,;;. .-..,.. ;,.. ■■-,•■■■-'.'* r > 

•=; Blood analysis: vhemoglo>>in otf percent;^white blood- count 
6200/ eösinöphlls four percent*, stabs /two percent, ,^gmented 

neutrophils 66:percenVaymj?hocy^a S^. percent;, Joggte* 
:Wevetf percent .-"^^^ 
Th£"urine was-normal.. "V.--..•.-;.-;'.-,.\.s -'■■■■.<;: .■,>•:'-v... ^e.:.-^tf.^i;Y.> 

.T^;-opttc-fundus>:waS:.-norinal,.,. •_!.. ^':-'l',:.'".^^.\:,: • 'r:\..^l:"
:. 

"Nervous system*;jthexran&V>^^?''^^^^a^^-" 
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of the fingers of the outstretched hands. 

„e had ä masK-llke race, and his gase «as f «cteynto 
SPa°e^ "Mrdea Äe uenf Jpetmons^namduaX 
ZfahXe" nfstopped spewing without "nishing sentences, 
Als, eyes, ana then again con»!»»«£«£ in a^., 

hoarse monotonous voice..   At times, his »J6»«"^    4 M, 
panled by an unusual Srimace,    The patlent^Plained hi     , _ 
.meech hesitations as'"a stoppage of thought ana mu 
^comp^ned of a feeling «'»."V"* «"wV" » W^ 

He ate poorly.    His nigrit 3  sieep wao v.*        .   , H    re_   , 
drowsy during the daytime and sat in an «■££■    »J^- 

his hands remained at his sloes). 

Electric sleep treatment was given--20 two-hour Pr°«; 
dures  fs earlv as after the first three procedures changes 
Tr    noted in the patient's condition. H.^ecame a lert 

stopped stammering, and »P££f££LS"i. and he returned 
x „^ö-sir"  H1 a general rigidity aisappecii«u, <**»« . 
,KfLilitTf?om his electric sleep procedures; "I walk 

witn facing trJ™Hni,w^ nrtRJ.tions were free and natural, 
with my usual gait". His f«1*™? ^J adequate. Simul- 
His facial expressions ■*"»"££ *£*. ^nt noted »an : 
taneous with the motoi disinhihitlon the pari 
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aoDearfed chiefly In the evening; .when, it was dark,-in the 
tard- and they were'OT: the. natAire, of .Illusory^ experiences: 
fspoto* 'the wall- .appearedto-be^^tty^lower e^. At. 
?he end of the-course'.of treatment: these, -signs al?o ^JWr,, 

fSaredV His headaches -disappeared, tttis si eep .«$^5 ft, 
noÄi. •■At the ^time of--discharge; he; remained with instab.7, 
SlSy of moody' and an increase in hi* ;affective, reactions..., 
He vfäs discharged ■to-^Oisvovyy.Bor" Sanatorium. ;.■   .     ,.    .,.,., 

diagnosis:  chronic Reactive state after trauma;.        7 /:,:, 

""■"■ in -the history of this patient there is mention of head 
'trauma '^which di* not- oa^rany direct, visible .deterioration 
•■■S lie'state of heälth,.^ich permitted him.to; remain ;in.the 
:army and work productively in-his specialty even after de- 
ioMlStion.    However,following severe■&*V*^**£*- 
riences distinct'conditions' ox'.rigidity:^he,word literally 
means a welding together/,  functionaVspeech.disorders in.. . 
the form of stammering and speech hesitations occurred. 
Psychogenic hallucinations were noted, the/conten};. of which 
v,erer traumatizing experiences.■ of the, more, distant..V^t^t 
the'front linesv   The unusual feature, oi-, these, paychogenic 
hallucinations tfftf that the last;t-aumatizing. situatl0?J^f 
vived; the; inhibitedvtraces-ofrthe; difficult ;Past experiences. 

All the1''symptoms.;described::spaak for the. presence.;of    J 
functional disturbances of the.fundamental nervj, P^e^es. 
The elements of- rigidity areapparently associated; with .in- 
hibition of individual parts of the motor analyzer.    Elec- 
tric sl^ep^bV-döetierfing:the-protective inhibition, ,lßdJo 
the-normalization W the main.nerve .processes at Jirst..di- 
rectly'after the -procedure and then for a-longer time,; .which 
led to his emergenceifrom the pathological condition.     ,, 

Patient T., age 44:, clerk* rwas treated, in• the :hos^t§^ 
of the Institute of Psychiatry from 1 October through 9 
November 1951. ■ She^wab admitted with complaints:of increased 
fat'igabliity, irritability, headaches.,; melancholy*,,sleep■- 
disturbance and decrease in tho ability tojwork.. ■...,,. 

She came from a healthyrfaMly^^^/She}developed normally. 
She had a secondary school education; by nature, she was 

•119 



lively, sthenic and loved music. She began to work at the 
lie  of 23. She was married, had six pregnancies; of these 
tfo  were interrupted by artificial abortion, and four ter- 
Sa^rinl^ry, One child is alive  Menstruation be- 
er**  *+- thP ace of 14 and Was regular. In 1953, she sunerea 
from typhoidSfever begliding With ,this time she had a car- 
Sac vSve defect. In i942, she had a head contusion with 
orolonged loss of consciousness. Beginning with 19J5 she 
began ?o have headaches, became Irritable, and "lachrymose . 
in 104Q in connection With her increased nervousness^she 
was treated «the sanatorium division of the Hospital imeni 

P ' v. After'discharge she felt satisfactory for- 
a'year For^he oast six months-she had worked considerably, 
Beginning with the summer of 1951 there was another deterior- 
ation in the state of her health; headaches appeared, feeling 
of weakness, and her working capacity de er ea «^^the patient 
"forgot and confused everything", she had a deling of a 
constant internal strain". 

Objectively, the patient was pale and showed signs of 
weight loss. There was vesicular breathing in the lunjpj . 
there was a clear pulmonary sound on percussion. The heart 
borders were enlarged to the left. A presystolic murmur 
was heard at the apex. The pulse was rhythmical and of 
satisfactory quality and accelerated (92 beats a Mnute), 
and labile. The blood pressure was 140/95 millimeters. 
The liver was two to three centimeters below the costal 
margin and was not tender. The spleen was not felt. 

Fluoroscopy of the chest showed the following: the lung 
roots were prominent; the lung fields were clear; the costo- 
phrenic sinuses were clear, and the diaphragmatic function 
was no-mal. The heart showed the following: there was 
straightening of the cardiac "waist", the pulsations were 
weakened and labile. The aorta was normal. 

Blood analysis: hemoglobin 62 percent, white blood count 
5200, eosinophils six perCent, stabs three percent, seg- 
mented neutrophils 58 percent, lymphocytes 28 percent, mono- 
cytes five percent. The bipod Wassermann test was negative. 
The urine was within normal limits*: 
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^    ««Mr fundus was normal; there was 
Nervous system:  the optic wnaus^ räti^e3 were in- ■' 

an oculostatic phenomenon, the **^™ ^ the Romberg posi- 
ted Equally, ^^;^^'ö»- fingers of 
4-4««.  there was a tremor of tne.'i;?r-*T:■ .-•       •;..-..:-•- 

ST^wStVhanda'and,8weati   :...   .   .   lth 
' ^ patient wa*< ^^^ 

the physiciah she cried: .^Mng^       hbio^ical Sensa-, 
irritating"; she was fixeoVon ^pwnja      nerseif, as^ 
-Sons/  She ^id:consid^ 
how ;her heart worked, .and,.^e pXaced ih^a quieter W^ 
W head" *    She *^'™^*e^f quiet,  she at tempted-to %o give her .rest v^Hervoi^..qnd incr6ased ner.. ~ 
speak less;  cdrtv^sat^ 
headache . ';She" avoided,socialist 10 readiiy excit- 
ed lay in bed for ^ost^art ,££?    ^ reaCt^with 
able and showed an int^;an^0^ing, etc.    She could not 

•' tear"a to loud' conversation,J^«g£f-^ her.    she ate     ; 
Usten to the radio; music ^\^upte(i; with moments r 
poorly;    Her nighty sleep-^^^e to delusions nor. - 
of anxioty and nightmares.    There ^ impaired. 

■'VÄiiuötoi^ ■:'-'-';:': 

Electric sleep treat-en was g^^  ,he patient 
dures). under the lttflu°*c^? --<iÄnly continued even 
fell asleep rapidlyj.?JeeP f ^ /each procedure she 
after tl& current was turned,off^^id not irritate her, 
noted '^te-näl;calming^sPaW^^i^^ tragiC". ;She 

. ^ the hospital surroundings^id n^       begdn to feel 
- cil»Vl!the^-Btfttb8-va.c;Wi^ ,      mied with a • 

worse' again toward evening:■< my^eaa j    sÄn or *ight 
weight",; »l^anted^quiet änderest^ A  .   ^ 
procedures her ™^lt%°^S*    her headaches disappeared 
came ^re-peaceful^collected her:he       she was affable 
and her night's sleep was res^a.0 read and she played with the other patients, wa..able to read   ^    ^ 

'- the piano f°****-f"F_^^ 
; : time'of! äi«^W:^bi!S,KSf&^: electric sleep -treat- 
^ She Was discharged a^^^yfmonth after discharge, she 

rU-t ori an outpatient basis.. A;^0^;^ W- reported that 
"" && a letter to ^^g^-^^^i^l^^at-ant 

'she; had beöome her Mold self,.* -ana . ^ ..;*\.„-.,t;.., .  ..,,.,. 
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which had been given her. 

Diagnosis: traumatic cerebrastheniä on a background of 
cardiovascular insufficiency. 

This observation iö similar to the preceding one. .Here 
also the initial etiologiV factor was a head contusion. 
Afterwards, cerebrasthenic symptoms began to develop gradu- 
ally: headaches, increased affective reactions and fatin- 
ability, in connection with which the patient was treated in 
the Hospital imeni 7.. P. SoloVyev in 1949. In 1951, after 
strenuous work, which proved to be too much for the patient, 
a new episode of decompensation occurred with a revival of 
the symptoms which had been observed previously. The pa- 
tient was depresses, asthenic, headaches troubled her, and 
she had insomnia and loss of appetite. 

The application of electric sleep proved to be affective 
here also: her headaches disappeared, her night's sleep be- 
came normal, and her working capacity was restored. 

Patient N., age 55, merchant, was in the hospital of the 
Institute of Psychiatry from 27 April through 18 June 195*. 

Fcr her history see page 53« 

From the patient's history it follows that a prolonged 
(for a year) conflictual situation at work preceded the de- 
velopment of her psychotic condition, in connection with 
which she worried a great deal and, at the same time, worked 
in an intense and strenuous fashion; all this led to a weak- 
ening of her nervous system. A new acute psychic trauma 
acted on this weakened background—her only daughter was 
married in spite of the wishes and advice of her mother, 
abruptly breaking aw y from her. 

The characteristic feature of this clinical observation 
consists in the fact that all the psychic traumata mentioned 
were suffered by the patient during the involutio.nal period, 
"at which time she also developed signs of vascular incom- 
petency—her blood pressure at the time of admission to the 
hospital ranged within limits of 190/110—I60/UO milli- 
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*.    o      csianq of Drofound depression predominated in the  

e^peri^nc^s^ere:simple.,^comprehensibly «*reflected t^ 
actiiai situation..,,, .■-•.>.-..,  ■■-t? :•• ::».<■■>: ":<•;: v.:;'.' 

Metric sieep|^ *£*,g *Ä^Ärse 

^leShVa^rST*'A "Ä *fe* 

&«*    She was ataittea with' complaints-of melancholy, loss 
of; sleep,., weakness, apa,an ;ir»bil^y..,to vork. .   ; .   . 

:':'she cime' :tM * *««*, MM2S?Ä5^rtS»*^ 
successfully completed/e^^.^^\HhfMCfeow State •' 
SversttrCTne°:;rkeaeS'an^I^a J U^ «* 

WaS ^TÄlo^ery^'a^Ss"^ strained*....   X:gloved ,11 ;.ey?ry^uv,*^ 1947 ;'fol- stpaent'^.^sne^i^a* toj,e,p?oh^tr^t «^W ^ _ 

10f aehoüe^-»ll'fe loK aif its Waning".    For a year ehe melancholic— lite  xo^x, <xxx x .    -    COuid;not 

\. v. ,^nn      *ihp looked for means of .lining xu ww 

a?rt
araot her fro« her painful reeol^-Juteru'^ 

became pregnant; at that, time .a, ^p^atamer'„f 19& it* 
«asnoSeOy,;thee|ynec,olo6i,t ^^^/^^^y- 
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K^55ff?«0«P»w 

would disturb her pregnancy. The pregnancy was preserved, 
but delivery was accomplished by Caesarian section by virtue 
of the transverse position bf the fetus.: After three days., 
the child died. Again, she became melancholic, life was 
Without any meaning, she temted .to die, sought means of tak- 
ing her life, could not sleep, and refused to eat. 

Objective observation: there were definite signs of 
weight loss; there was pallor of the skin* Lungs: there 
was a clear percussion note: the breathing was vesicular.- 
The borders of relative cardiac dullness-on the left was^at 
the mid-clavicular line; on the right-at the right margin 
of the sternum. The heart sounds were pure and somewhat 
increased. The pulse was rhythmical and of satisfactory 
quality. The blocd pressure was 120/70 millimeters. The 
liver and spleen were not enlarged. 

Pluoroscopy of the chest organs showed the following: the 
lung roots were prominent with dense lymph nodes; the lung 
fields were clear; the diaphragmatic function was normal. 
Heart—left ventricle was possibly enlarged, the pulsations 
were labile, and the aorta was normal. 

At the time of admission the blood analysis showed the 
following: hemoglobin 55 percent, red blood count 3,800,000, 
white blood count 4,000, basophiles one percent, eosinophils 
two percent, stabs three percent, segmented neutrophils 42 
percent, lymphocytes 45 percent, monocytes seven percent; 
sedimentation rate six millimeters in an hour. The blood 
Wassermann test was negative. The urine was within normal 
limits. 

NP^VOUS system-, the cranial nerves showed no apparent 
changes; the tendon reflexes were increased equally; there 
was a tremor of the lids and of the fingers of the out- 
stretched hands, and there was a striking play of the blood 

vessels. 

At the time of admission and for the initial period of 
her stay in the hospital she was melancholic, had an expres- 
sion of suffering on her face, her speech was whispered, she 
wept, did not believe in the possibility of recovery- there 
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is no cure for misfortune". She asked that the physicians^ 
refrain from interrogating her concerning "her sick places j 
however, she herself began to relate her traumatizing expe- 
riences" lit detail.; She had not become accustomed to her 
misfortune—the loss'of her father;- who was a friend and 
guide in her life, hoping that the birth of a child might 
aid in "rerouting her and. letting her forget" and this hope 
had been lost* There was ho future !for her, "everything is 
enveloped in gloom".-.It would be better to quit this life, 
because there was no'strength-"to regain her will, and dispel 
her; melancholy''. . Everything;, irritated her,, she-had a^lack 
of confidence, in everything,.'"everything is difficult . . No 
hallucinatory, disorders .or de;lÜ3ion3 could be elicited.. Her 
intellect was preserved.' She waä; completely accessible, 
adequate, sweet-tempered and affable with the other patients. 

•'EleCtric.sleep treatment was given (duration.of the pro- 
cedures was. three hours)' with a total course of 15 proced- 
ures, and. general .tonic."therapy (glucose -and polyvitamln, 
infusions). Her condition, in the electric .sleep procedures 
could be characterized as transitional between waking:.and 

• sleeping. The patient herself said that she "forgot and 
could-not say how long the procedure- lasted. -After the pro- 
cedure- she noted a feeling of freshness,-and spontaneously 
•went to the dining, ropm. for dinnferj not uncommonly,; she .was 
drowsy during the hours' of after-dinner relaxation,- but at 
first her night's sleep continued 'to be disturbed. .The . 
sharpness of her traumatizing experiences lessened, and the 
parent became noticeably more calm> collected, and had the 
desire- to live. She was troubled by the'hospital atmos- 
phere, which reminded her of "the other hospital where I 
lost my child". 

At the tice of discharge she had become stronger physi- 
- cally> gained about three kilograms in weight. .Her night's 
sleep was returned'to normai. Analysis, of .the blood, showed 
the following: hernoglob'n 67 percent, red blood count , 
4,200,000, white bipod count 4,900, eosinophiIs wo percent, 
stabs-four percent, segmented neotrophils 57 percent, lympho- 
cytes 31- percent,- mqnpcytes^ six"percent;5.Sedimentation rate 
six millimeters in an hqu?. ; ;.       •■ --. ■ 
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She was discharged in a state of considerable improve- 
ment and was given a therapeutic vacation from work. 

Diagnosis: chronic reactive depression on an asthenic 

background. .T;-'/ 

the patient was active, energetic, had always loved life, 
«wlTd  her first psychotic reaction in 19^7 upon the death.. 
Tr tu  fathe^ and very slowly and gradually emerged from 

trauma. 

The characteristics of the observation_being analyzed 
consist of this, that the second psychic trauma acted on a 
somatically weakened soil (operation of removal of a J^oma 
and delivery by Caesarian section). These factors aggra- 
vated the patient's condition still further. 

On clinical examination the definite signr of vegetative 

insufficiency attracted attention (incrf^n^e^X
1^s 

citability, play of the blood vessels, fem^,fe
an^ad 

and fingers). The patient was depressed, adynamic, and naa 
become extremely asthenic. 

^he application of electric sleep ^ove V^L^hibi- 
effective. Electric sleep deepened the protective inhibi- 
tion! ^he same token contributing to the recovery of the 

principal nerve processes. 

Patient K.. are 22, draftsman, was in the hospital of the 
InsWtute of Psychiatry from 28 February through 26 March 
1952  She was admitted with complaints of melancholy, in- 

somnia, and headache. 

She was the only child in the family and developednor. 
mally. In childhood she had no sicknesses. She began to 
^ns?ruate at the age of 15 and was regular. Her Progress 
in school was average. She completed seven years or school 
and worked as a draftsman-tracer; in the past year she car- 
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ried out the duties:of,a technician, although she had no.. . 
special education*.: -She. coped with her work .successfully.. 
She-was -married- and had a child. From childhood she had. . ;.%. 
been'happy, "a-hearty laugher", but "sensitive", inclined ... 
toward '.dreaminess. • ..She had ney,er;been treated.for.nervousr, 
nessibefore;  : -i\-i*-1   .;■  ..   • ..:':.ot>\ .  .■ *■ •... -.■■:.'■:■ 

The present illness-began after the patient. had. been for, 
a long time in a-.conflietual. situation which traumatized.her. 
Her sleep was.;disturbedr her working capacity decreased, :she.. 
began:to. be melancholic^and.rhad suicidal;ideas... The, day.< ;..;/, 
before being•put in. the hospital-she made a suicidal attempt, 

Objectively: the patient was of •■-medium?height, normal.. ... 
body build>..and well nourished.. There was; vesicular breath- 
ing in «the; lungs. ■. The-heart- sounds -were ;pure, -and the heart.- 
borders were within normal limits., The :pulse was:rhythmical., 
and of satisfactory quality. The. blood.: pressure at .the t^rne,. 
of admission was 115/75 millimeters; at the time of dis- 
charge,- 127/70:millimeters. • Th$. abdominal organs were not 
abnormal.      .;.-*'■•■.-.   .';:-•■    ■ ;:•:•:■■• .:. '••■ ■:• '-"•  ..;-••..■.: 

Pluoroscopyvof the, chest cage, pr.sans:.: lung, fieids were. .... 
clear, the diaphragm was. mobile> the costophrenic ;sinuse.s :. 
were clear; the lung roots were accentuated with calcified 
lymph nodesj the heart, was-; within •normal limits for her,age 
in" size and; shape.,;- and; ehe  pulsations were- labile. 

: :H B:.-oofti -analysis.- at- the time/.of- admission, showed -the fo.l--...•; 
loViT■^s•■■heläogiobln^.76.'■pe;XN^ent.>::^i.te^Mood count 6,000, 
eo&i-^ophils;one-p^ce.nt> stabs .one-percenti segmented neutro- 
phils 68,percent, lymphocytes 26; percent:, monocytes four .,. • 
percent; 'the .sedimentation' rate was four millimeters in an./ 
hour. The blood VJassermann test was negative. ,;The.urine ,. 
analysis was normal. 

On neurological examination an -insrease.: was, nöted: in the 
tendon reflexes, ac rocytnesis^;, sweat iness>; and a tremor of. 
the fingers.';-   ::■;'': ■::.':■*■ y-.-.      •*.:■■).  ■.:•■.■■.'. = ;•-••.-■;••-• >:■:..-. . •*" -'v.i '-•■• 

During the initial: 'period of ..her .stay: Sn the hospital: the 
patient was melancholic.,, extremely^-emotipnal., unstable,,- ..... 
showed sudden Mriarked changes <from crylngjto being .lively. -... 
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She was accessible, sought sympathy and aidy she described ^ 
her pathological experiences vividly and picturesquely: here 
^lancholy wells upfrom within, I become sensitive and want 
to cry and cry". During periods of exacerbation of her mel- 
ancholy there were inconstant delusional statements: she was 
"a sinner, tormented eVe^iiÖdy: at home-her daughter, al- 
though she loved her.more than life itself; here-all the 
patients and all the physicians". It wasn't necessary to 
live, it wasn't worth it; she was treated worse than the 
others,, shä wanted to be.alone and not to see anyone. She 
had hallucinatory experiences of the tlature of i"«£°n°; 

■ she perceived spots on the ceiling as "shadows of dead per 
sons in Hell"; they "all came together and floated in the 
air"; at the same time, she heard melodies ^om "Francesca 
da Rimini", specifically those which reflected "the tortur- 
ingofSe'sinners in Hell". The hallucinatory disorders 
were increased at night time, in connection with which her . 
night's sleep was disturbed. 

Electric sleep treatment was given in combination with 
small doses of insulin. In all, 15 electric sleep pro- ,.--.. 
cedures were given lasting for four hours. The dose of 
insulin did not exceed 10 units a day. 

The paiient slept deeply under the influence of the cur- 
rent, and sometimes she had dreams, "simple, ordinary ones , 
as she characterized them herself. After the procedure she 
becpv-e „ore calm, each time noting that it was easier for h*r 
"af*-r-r Vie current". She compared her condition following 
electric sleep with the condition.of a woman who haa Just 
had a baby. Her state of melancholy passed, offensive . 
thoughts did not come into my head", she was relaxed, free, 
and wanted "something to do". 

At the end. of the course of treatment she had an even, 
calm disposition, she was completely collected, active in 
her socialization with ^hcs& around, occupied herself with 
handiwork, made adequate plans for the future, and had a 
critical attitude toward the pathological condition which 
she had had. The signs of vegetative insufficiency noted 
at the time of admission were less pronounced at the time 
of discharge. Her night's, sleep was completely recovered. 
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Diagnosis: reactive state in an unstable, personality. 

The -/patient, had been examined in the laboratory of higher 
nervous .activity-by. the method of speech reinforcement. She. 
formed- a cbndltitjne dissociation and differentiation and. 
consolidated them beginning with :th> second combination. A 
simple dynamic stereotype ,was elaborated without any par- 
ticular- difficulty, . The' insignificant strength of the motor 
conditioned reaction,-. :whlch became even weaker at the end of 
the examination,-as-well as the prolonged latent periods 
attracted attention; all-this attested to;.the exhaustibility 
of the'stimulatory process..•■•Re vision of the stereotype be-; 
fore treatment proved;, to be a task which was( too much for , 
the patient.^ She refused tö->"occupy herself", wept., and . 
stated that -she.'didn't under stand .any thing, .and. called her 7 
self "a sinner", and asked that she be allowed to go home.;;. 

At the'" end of the course, ■of.treatment ,;-:when: a consider- 
able improvement; was, noted c linically.: in the * patient • s „ con- 
ditiohi her attitude- toward- the, laboratory, investigation, 
changed. She came'to the,laboratory calmly,.occupied her- 
self e'p.#>.rly-, and'she herself noted: that, now "everything .. ., 
was wring'out well for her".. -She accomplished the revi- .. 
sior* of-i;he -stereotype- and. the -substitution of: conditioned . 
stimuli la the stereotype by. their yeroai designations with- 
out' difficulty. ./Along: with^ the; adequate, and. rapid solution 
of the tasks which :were; set. be-fore .her by. the examinatio-n. 
an aoaquate magnitude .of, the. reaction was noted,.with a: , 
si'rn-'tarieous reduction- in. the: latent, period, which made it . 
possible- to speak of.adequate mobility, strength and balance 
of i-:oe stimulatory and inhibitory processes as well;as of 
the presence of selective irradiation of the stimulatory 
and inhibitory processes:from the first•to the second sig- 
nal systenu    • '■•■■-■ ■■■■■'■  rT-- ■ ■■'■'-.■/. 

Prom the history.It;is,;known that, the patient, had always 
been distinguished by dreaminess, a tendency toward fantasy, 
was sensitive, vulnerable, and this made ,j,t,possible, with 
a certain* degree-.ofi .probability, to consider her. type of ner- 
vous system as:similar to the artistiq-itypej. 

As the result of .a-'prolonged traumatizing situation, ..a.. 
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prolonged fight to overcome the difficulties encountered, a 
reactive psychotic condition developed in the patient ac- 
cording to the mechanism,of conflict.: melancholy, ideas of 
Kuilt and reference, hallucinatory experiences with a psycho- 
genie coloring: she "saw the souls of (the sinners , she 
simultaneously heard tM: motifs from "Francesca da Rimini 
which reflected the torturing of sinners in Hell. She made 
a suicidal attempt. However, even at the height of her 
psychotic outbreak she remained accessibly simple and un- 
derstandable. She admitted readily to psychotherapeutic 
procedures, Her hallucinatory experiences were topical.. 
Her delusion did hot show any tendency to become general- 
ized and under the influence of treatment it very quickly 
disappeared. All this gave us the grounds for diagnosing 
this condition a& a reactive state in an unstable person- 

ality. 

The data of examinations of the neurodynamics of the 
patient during the acute period before treatment did not 
show any gross disturbances in the dynamics of the funda- 
mental nerve processes. We observed a decrease in the mag- 
nitude of the reaction and an Increase in the latent period, 
which indicated an increased degree of fatigability of the 
cortical cells and developing signs of protective inhibi- 
tion. Therefore, the use; of electric sleep treatment in 
this patient was completely justifiable. By deepening the 
phenomena of protective inhibition through the effects of 
the pulsating current, we:> by the same token, also contrib- 
uted to a recovery and normalization of the nerve processes, 
which, in its turn, was manifested clinically in complete, 

recovery. 

Treatment of reactive states under conditions of a legal 
psychiatric hospital, where there has been a prolonged 
effect of the psychogenic factor, is of considerable interest 
and is of important practical significance. 

A K. Dobrzhanskaya in the Institute of Legal Psychiatry 
imeni Serbskiy used electric sleep treatment along with 
other methods of therapy of reactive states basically for 
patients with reactive depression and in the reactive stu- 
porous states. In patients with various manifestations of 
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reactive depression sleep' inhibitlon^ithout a therapeutic 
procedure-did ndt achieve adequate, «interisi^ or extent , as 
is the case with normal asleep, and, ^.P^ae^rus-induced ■ • 
sleep»did -not always produce the .desired effect A, *><■•;_ 
£otrMnak&a used electric sleep treatment ;,for .intensifying 
the'phenomena of protective inhibition,.....    . ._,.. .;, ^ , y;; 

The; patients alept. particularly .weiub^nning. with.the*. 
second procedure', falling asleep. 10-15;mihutes after^the _:~;- 
current%s  turned on' and,waking-up. one^^ .^«tl^B^wp ,; 
hours after it'waa turned-offx- .Therefore, in the, great .. , 
majors of patients a transition of the phase!;of electric 
sleep into natural sleep was observed, The^duration of 
sleep in certain ^tlents during the,first.few days of 
?reatment reached:H^ours; -a»,«,.rule,,, the night • s sleep ■ 

..also became normaK .^thetime of the..firt W^dure.cer- 
tain: patients with reactive.:deprespion.woke up in ^rs ^and 
stated- that' something; terrible :waP.happening to them, they 
had' beec-me even more melancholic^.^o^aubaequeht days of , 
treatment the sleep was calm,. After each ^^^**. 
procedure the patients apoke of an improvement in^the^feel 
Ing of well being, particularly during the^.firat few houra 
after waking up; they used the following words forcharac- 
terizing their -condition:- ^there ; is; no heart-ache, no me Ian 
cholv, everytnirig-ia-free/and .easy'»; J'my thought« -don't 

. trouble m?alway!atiöut 
:"up;.in:my:;head,,v",,I feel ■as-l, did before bepoming S;ick-. ■ 

,_ The' degree of ; cure .was different; ;Vin pertain; ^^^J 
' the pathological symptomatology: gradually^diaappeared,^ 
diaposition became even; the, behavior in the hospital de- 
partment waa more active, and the patients began ^g

eat
The 

spontaneously where-they had *orbe,fed.J??icr to thia. The 
edge waa taken off the melancholy.and tension, and the pa 
tienta.began to show interest.in their M^Sd-^r an 
came more accessible -i    Practical recovery .occurred after an 
indiatinctiy expreaaed period of;genera^ asthenia. ( • . 

S ! -Tnothera-it was pöaaible: to; piseryfe'a'changr lh
fthe' ?Tun- 

dament^S 
:ort?eatmeS? where- «t;the; beginning m&fZ&™£%£1<m 

progressed agairist ä backgroundjof. general,inhibition and 
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retardation of all the mental reactions, during the course 
of treatment this picture of depression changed—aruciety, 
fear, confusion, restlessness increased, and the patients 
constantly sought the physician for help, to save -them;, 
and spoke considerably and in, detail concerning the trauma- 
tizing situation. However> the depth of the depressed state 
here became less: the patients became more active and along 
with the complaints of their condition, with their tears, 
and their pleas for aid, included themselves, in the life ^of 
the department and fought for their interests. Gradually, 
this condition of excitation disappeared and was replaced by 
signs of asthenia with subsequent recovery. 

Certain patients (very few) did not sleep during the 
electric sleep procedure; however, regardless of this they 
noted an improvement in their condition after ^ch proce- 
dure, which was reflected also in the data of the laboratory 
examinations. Electric sleep treatment sometimes proved to 
be effective when drug-induced sleep had made no essential 
changes in the course of the disease. 

S., age 54, was accused of theft. 

At the age of 21 he had suffered from syphilis, took 
sev—al courses of treatment, and in subsequent years felt 
e-ood. The present disease developed promptly after his 
trial: the paclent became sad, depressed, answered^questions 
reluctantly ana slept poorly. On examination the following 
were established: pulse, 100 beats a minute, satisfactory 
quality; blood pressure 130/75 millimeters. Internal organs 
and nervous system showed no abnormalities. 

Mental condition: the patient was sad, depressed, inhi- 
bited", answered questions laconically, with single words; 
his movements were retarded, his facial expression was- 
mournful, and there were tears in hls^eyes. He ^plained 
of a melancholy disposition, a lack of desire f^^e-1» 
difference to everything. He was very much dejected by the 
circumstances of the trial, complained of what had happened, 
telling the whole story, and began to cry bitte^ —Jnnf

e 

;; department he submitted to nursing care PJ"1??^^^-- 
requests to make,and did no* socialize with those around. 
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He was sent tö the workshop, did nothing there,;, sat, putting 
his head in his hands, *andwept.:: ;---.;, 

Prolonged drug-induced sleep treatment was given for %6 .,, 
daysj however, no essential.changes occurred in the patient's 
condition: he remained melancholic, depressed, inhibited,  , 
and lay the' whole time in bed; in.connection with the. failr 
ure of the drüg-induced sleep electric sleep treatment was . 
begun for the patient/In all, he was treated, with-elght .... 
procedures. During.the effect of the.pulsating current he. 
slept well, ana: woke up;usually one half to one hour aft?r. ;. 
the' apparatus was.1 turned off. Beginning with- the, first day •. 
h» noted that he- was -less troubled by, headaches;: on.subse- ; 

quent days'his disposition became.even, and his-night\a, sleep 
became normal. Tho- patient took.the-procedures very.eagerly; 
after eabh electric sleep procedure he said that he felt:.,, 
alert and of better- disposition", rand he, participated en? . . 
thusiastically in the work processes.  . .--        . ,i ., 

He was discharged In good condition with the following 
conclusion:-"he had suffered a reactive state (reactiye.de- 
pression)"". ' •'■"'    - ' 

' '■ it is Interesting to-note that cure, of .the pathological 
condition is somewhat different for drug-induced sleep treat- 
ment and for electrics sleep .treatment. .While the improve-. 
ment; inrthe patients»- conditions ;in drug-induced- -sleep 
treatment occurs' gradually over a month or more and.the 
period of asthenia is pronounced, :in:electric sleep .it prp,-: 

coed's ;ftiuch -more • -quickly and sometime s one may :speak of... re - 
covery of the patient as early as after 10-15 days of, 
treatment. This has been confirmed in the comparative 
data of the neurodynamics and in the biochemical research 
carried out by A. K. Dobrzhar.skäya. 

• A comparison -of the results ofr- laboratory examinations - 
and the treatment by■dr g-induced- sleep and electric„sleep, 
are of-interest in the same patients, as is also, a compari- 
son of the results of: laboratory.examinations in, electric 
sleep with" the- results^ which were obtained- after treatment, 
by drug-induced'.sleep in: various, patients j  ...._•..:  ■ _:•... 
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Conditioned reflex activity is recovered sooner^with 
electric sleep treatment. In the first few days after the 
treatment reconditioned associations are elaborated in 
certain patients by the secohd or tnird combination the 
magnitude of them is equal, the latent period is 0.1-one_ 
second. No phasic states are found, the stereotype can be 
elaborated and revised readily; in the case of drug-induced 
sleep this presents difficulties initially after the treat- 
ment . The fasting blood sugar increases to a greater de- 
gree and more quickly after electric sleep therapy than in 
drug-induced sleep, and the process of glycogen formation 
fvato-insular phase of carbohydrate metabolism) is improved. 
WrSvic acid shows greater changes in the direction^ an 
increase in it (up to 3-8 milligrams percent) from its 
intermediate products In the absence cf any reduction in the 
concentration of lactic acid (12 milligrams P^ent), al- 
though sometimes its concentration increases (to 15-6-20.5 
milligrams percent). 

The data presented show a definite normalization of the 
carbohydrate metabolism which occurs more/^Pidiyo^

r 

electric sleep treatment than after drug-induced sleep. 

In investigating the changes in nitrogen metabolism under 
the influence of electric sleep treatment it was possible 
to note a tendency toward normalization of the nonprotein 
nitrogen, but a change in the albumin-globulin ratio was 
observed in the direction of a decrease in it because of 
the increase in the globulin fraction, which speaks for 
changes in metabolism occurring under the influence of elec- 

trie sleep. 

3. Schizophrenia 

The problems of treating schizophrenia remain exception- 
ally important at the p-esent time. The old period of 
therapeutic nihilism with respect to schizoP^eniajas re- 
placed in the 3930's-1940«s by a period of excessive capoi 
vation by so-called »active.methods of treatment": Treatment 
„ith continuous pharmacologic sleep, insulin shock therapy, 
convulsive therapy and, finally, leukotomy. Soviet psychia- 
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trists had a critical attitude toward the method of leukot- 
omy. Under the leadership of V...A. Gilyarovskiy consider- 
able' work was undertaken on the analysis of catamnestic data 
in the patients who have. had; the operation of leukotpmy/--• 
which" caused this method to be dropped. In recent years; 
foreign authors, taking.into Consideration the incorrectlble; 
disturbances brought about.by, leykotomy, are also rejecting 
it* .?;■'" V'\'\   : :-  -■•;;: .■'•■'.■■"■'■ >"'■■• -=: .: ■'..'.■' ■ '• •'., 

The research of•A.-Baryuk, has shown.that both convulsive 
and insulin shock therapy lead to disturbances in the cere- 
bral circulation; ; He considers these methods Of treatment 
symptomatic and imperfect,, because, each of them leaves an 
organic cerebral ^delect.. Naturally, based on the teaching 
of I. P. Pavlov concerning protective inhibition,.Soviet 
psychiatrists have sought milder methods, like fractional 
•pharmölogicäl sleep,-conditioned reflex sleep, and different 
variants for"prolonging and deepening natural sleep. 

' we consider the-electric sleep,method which we have pro- 
posed one of the methods of deepening protective inhibitions. 

"  i'.:P. Pävlov believed that schizophrenia:in certain of 
its variations and ■ phanes. actually, represent chronic hypno^ 
sis': He saw the basis of this, hypnosis in a weakness of the 
nervous system, especially of corticai cells: ".v;On meeting 
with difficulties such;a nervous system, most often during 

:'the" critical' physiological and, social-life periods, goes 
into; a statt« of exhaustion-ineyitably, after too much excita- 
tion. 'Exhaustion is one of -the most important impulses for 
the occurrence of an..inhibitory process as a protective ■ 
process". (I. P. Pavlov. , "Complete Collection of Works , 
published by the Academy of Sciences USSR, 19^9', volume III, 
page 410) .  :;v''''•':..'••'■■. •..;•:.:■•.•.-.■-,.•■■ 

I. P. Pavlov sawthebasis, of the favorable effect of 
sleep in ä deepening of the developing?protective inhibi- 
tion, which creates conditions for.,rest of the exhausted cor- 
tical cells and for the recovery of their working capacity. 
These theoretical principles underlay the sleep treatment of 
schizophrenia.' -        »■;:.:■--.,■ ■■•   ■■-.   =■..,;-■.;•.■•- ,•.-;•; ,,. . .; 
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A. G. ivanov-Smolenskiy came to the inclusion on the 
>,**V; of his clinical observations that a prolongation of 
nhvsiolLical sleep through narcotic agents is more effec- 
?ivf Zt   ontinuoSs .Wla.tin* 10-12 days /^the *ur- 
nose of reducing the tox^c effect of the narcotic agents 
?hPir LsaS was reduced, and, conditioned reflex mechanisms 
wer ru?rufedr?or1he purpose of;creating th<J -st favor^ 
able conditions contributing to sleep complete quiet was 
Provided in the Heard, the blinds were closed over the win- 
^owl 'and weS mohotonous rhythmical stimuli were> adminis- 
tered--the beat of a metronome and a slowly blinking Blue 
liSrt  However, the toxic effect of pharmacologic hypnotics 
can nit be completely eliminated even with the use of mini- 
mal Soses, whereas electric sleep is distinguished by the 
complete absence of any toxic effect. 

Based on the Pavlovian inhibitory theory of schizophrenia 
we uted electric sleep in those conditions where there were 
signs of protective inhibition in the clinical picture.  _ 
However, practice has shown that in patients in a catatonic 
s?uPor the psychotic state is not eliminated under the in- 
fluence of the pulsating current. In this group of patients 
we most often observed a transformation of the syndrome: The 
catatonic stupor was replaced by hallucinat^-delusional 
excitation, and sometimes hebephrenic features were found 
in their behavior. It may be supposed that tne use of a 
pulsating current eliminates motor inhibition in these pa- 
in  and exposes the hallucinatory-paranoid symptoms which 

had been latent before this. We observed more favorable 
results in the hallucinatory-delusional syndromes particu- 
larly in new cases, where neurotic onlays occupied an im- 
portant place in the clinical piccure. 

Our observations deal with 100 schizophrenic patients 
chiefly in the hallucinatory-paranoid form. The fact at- 
tracts attention that we obtained the best results in pa- 
tients in whom the onset of psychosis was associated with 
the presence of an acute or prolonged state of psychic 

traumatization. 

During the course of treatment with electric sleep a 
distinct calming of the patients occurred. First of all, 
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the neurotic onlays were eliminated, and the night;«s sleep, 
and'general conditions of the patients gradually improved,^ 
We also succeeded:in observing the disappearance of psychotic 
symptoms. The hallucinatory experiences gradually Jijapr  : 
peared and a critical attitude appeared with respect to the 
previous delusional experiencesv improvement did not occur 
immediately^but rather in a wave form; sometimes, directly..*.. 
after the electric sleep procedure we observed a complete c 
elimination of psychotic symptoms, although initially this 
condition was not lasting.and a redurrence of che>previous 
'haliucinatory-delusional experiences was frequently ob-.-. ■*;■; 
served? Only after ^course of treatment (2Ö-25.procedures;), 
did we obtain a more lasting therapeutic effect.. In certain 
patients' 'there was no complete recovery from'the ■ psychotic.:-.. 
state but an alleviation of individual symptoms was.observed, 
which'made, it possible to ^discharge .the-patient homey ■.-.■■ 

:A much lessi; favorable 'effect was ^observed In. the. hypo-- •■. 
chondriacai type .of schizophrenia. ."Irt the. new-cases,we suc- 
ceeded in obtaining a:'good remission'with a return to: wor^^. 
In cases where the disease had been of long duration we-did« 
not observe any improvement in the patients' conditions, 
but, sometimes even observed an exacerbation of the hypo- 

chondriacai experiences, v-'-  ._.'"'''V'.^':'.? :'.';" ''""',"', 

I P. Pavlov ascribed considerable importance to--the pa- 
tient's" surroundings- in: psychiatric-hospitals,- which should 
provide the maximum rest for the" patients; In' accordance.^;., 
with these 'principles a -psychiatric hospital was organized, 
in his laboratories. The- surroundings in the. hospital ••di- 
rected by V. P^. Protopcpov, -who: was one of the'first to re- 
arrange its entire routine on the basis of the principles of 
protective therapy, is In ac-cordance: With' these; principles. 
The mildness; of the effect -used in electric sleep,is also in 
agreement witli the principles of protective therapy.  - - 

Below, we are" presenting ä-number of clinical obserya- 
tions'of the use of electric sleep;-in'schizophrenia; Along 
with examples of the favorable effect,- observations of the 
patients are presented In whöiri electric sleep did-not pro- 
duce improvement, but it is seen on analysis of the dynamics 
of their ^sychopathoiO-glcal ConditionsJ that throughout the 
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course of treaty,.the individual =<^J^««*^ 

^^"^"^^S^luSSSCS. «ch^» of action 
of electric sleep. 

« u* ~+ ir Ä«rÄ-9'ß h&Üsewifr^was In the hospital of the 
I„3tttutf of-pByc-hiaAoril September through 3 Hovenfcer 

1952. ., . ■ ; 

Her parents had died-when she, was a child.; She had been 
brought UPin her grandfather's family. There were no mental 
^ifnts^mon,1 he/relatlves. I» childhood she had fr,, ^ 
auently been sicki She began to menstruate at the age 01 o, 
and her aenstruation was regular.' She had always been lra 
presslonable, touchy, reserved and quiet . She "^o 
alone and avoided her acquaintances. She completed seven 
ye^rs o? school. She began to work early as an -sistant 
worker at a factory. She -married at the age of 20. bhe had 
two pregnancies which.terminated in deliveries. Jhe had^ 
daughter aged five and'a son aged three. The family rela . 

tionships were good. 

Her disease began in 1951: She began to be sluggish, 
"heloless" and nad headaches. She gradually developed de- 
lu:.ioPnealSideaf of reference ana complained to her h.;sband 
that everybody was laughing at her at work, they were wri. 
ing letters with hints about something». In ^f*1™ wlth 
this she left work. She occupied herself only with her _ 
hoise work, but even at home everything seemed strange..Her 
husband's brother "looked at her peculiarly , and was prac 
tic^rf witchcraft". Her melancholy and aloofness increased. 
The pltlenfwept continuously, food was »disgusting" to her. 
She wuldnot sleep. She neglected her house work. She 
«11*11  thatsh- couldn't do anything now, because she had 
S ^"b^tchSd"!"Her attitudl toward her cl^^hangd, 
and she stopped being concerned about them. She said that 
they had become strangers to her. Afterwards, an acute^ 
psychotic condition developed: Motor and speech excitation 
with aggressive tendencies and with an exacerbation of her 
hallucinatory experiences. She was hospitalized. 

Objectively, a pallor of the skin was noted. She showed 
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signs, of loss of weight. She: had vesicular breathing .in. ., 
her lings; on 'percussion there was a clear pulmonary...note. ... 
The borders of. .relative cardiac dullness :were. within,normal. 
limits. Her heart ^sounds were pure "and increasedvy<The_ .:- 
pulse, was rhythmical 4nd of satisfactory quality...;..The.blood 
pressure was 110/55 mnw: There^were ho changes; in the ab-,, 
dominal organs. -•    ./ . : ■;•.• .-'■;; 

Fluproscopy of"the chest cage showed -the following:, .... 
■The lung fields were clear/ the' costophrenic sinuses were.... 
clear > and the diaphragm was freely movable.-: Hearts .-■.:. 
Left ventricle was linsignificahtly enlarged. ■ ;The. apr.ta,..., 
wa8 normalf .;,..,.. .,..'... Z".!',.'."..';.', ':' ".]:[f." ; '.""' ;'''' ':':; '•-'•'■■•' :-■•••."•-•■ " 

At the time of admission'!the'blood analysis, showed the ..: 
following::.', Hemoglobin^ /percent;-white blood .count 5OOO;,. 
eosinophils.one percent; stabs four percent>:-segmenet.ed . . 
•neutrophils 58 percent, lymphocytes 32 percent,, monocytes 
five percent; sedimentation'rate 8'millimeters dn an.hour.; 
The blood Wassermänn'rest1 was 'negative. r The urine .analysis 
was normal. 

The examination"of the nervous-system showedthe. follow- 
ing:- The pupils ..were, of normal shape and reacted in a 
li v« -1 y manner: to: light arid oh-convergence; .there were no 
oculomotor disturbance s; the other, cranial-nerves.,we re... r 
normal; the tendon reflexes were lively and equal;,thfre , 

..was sweatiness and.tacrocyanosis . 

-On admission Jo'tW hospital- the; -motor excitation had . 
been replaced .by depression and melancholy. Her. speech -.. 

• was whispered; she answered questions.after long /delays. 
• and with single syllables;' She •called herself bewitched . 
She complained of a'feeling of burning throughout her. .body 
and in her head, arid'she gave ä delusional inter.pre|a-  .■ 
tion of her pathological sensations: She had been PPi.-,. 
•soned". Her night's sleep was disturbed, she was afraid 

-■ to fall asleep,' because' she was afraid^ that, during her 
sleep the harmful;"bewitching" actions' -Vdirected,agalns£. 

. her."^wpuld increase, still further.--  ;••■ i-xt  . ■■■ .-•■;•:;;;•..; ■-■,:.\- ■-_ 

Electric sleep' tr^eatineht was given:('prolonged, routes, 
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\  oia*r* inhibition öf adequate depth developed 

i Errsrs^^-Ärasys. 3!^r" for her and "there' was fto tightness in her chest . 

been turned off. 

The first symptoms of incipient improvement *»*? *hj| ££; 
ine iii-Bu ajr« F        «,ipeD and a changfc in her dispo- 

time she became more calm, showed interest; in .ww 

niqiona but she was not completely critical 01 une paw 
loeica^ experiences which she had had. She wanted to go 
I «at Soubled and was lonesome for her children. She 
^ii^SS Ä in a condition of considerable improve- 

ment. 

Diagnosist Schizophrenia, hallucinatory-paranoid type. 

-he patient was examined in the laboratory of higher- 
nervous activity according to the meohod of speech rein- 
forcement. 

nofnrp fliectrjc sleep treatment weakness was noted in the 

ment. 

The examinations in the laboratory «* •^JÄ.Ä 
the seventh electric sleep procedure. Differtn"a"°"c,"

a 
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• reaction at the end of -the : exaltation'and prolonged latent 
periQdS. ■■■■.'■      •'■■•'•      ;-'    ':-r:''-     ;'a-     '; " ,.._..•:  ■^./,; ;;  ':';'■; •••L-* 

At the end of the course of treatment the J^*;^0^" 
tloned,stimuli-in the stereotype could be ^Place^b^^eir 

verbal designations;(withoutdifficulty). ?hJ Page^^ee 
verbal report made it possible to be sure of ^existence ■ 
of selective irradiation of the stimulatory and inhibitory 
.processes: from the first signal system to W seconcU ^ 

'■■•■  After the -conclusion of the, course of. electric?;*leep -; 
treatment the revision, of the stereotype1was;made, whereby 

: the'patient showed complete adequacy in her conditioned .: 
•.motor;reactions. •'■■"" "" 

An analysis of thisc observation shows that;-the .^se^e, 
developed gradually, over the course of a year,   The chief 
symptoms were ideas of reference, a change in the emotional 
Btate-, -On the basis of delusional motives the patient ... 
stopped work; howeverv her hallucinatory disorder^(ol-_. 
factory hallucinations).occurred even Under domestic condi- 
tions * • Later;: an acute- psychotic state- developec with^motor 
-,and;speech excitation. The development'and course or the 
disease and its main-: psychopathologicäl symptoms, delirium 
and hallucinations-make it possible to-speak of the hallu- 
cinatory-paranoid typö ^f schizophrenia^ ;• ■ 

■-Before'electric'sleeptreatment definite disturbances^ \ 
were noted in the neurodyniimics of ^higheV nervous 'activity; 
it was impossible to form a conditioned reflex, which spoke 
for -the- 'disturbance 4.h .the ^siSociative-activity .of the' cor- 
tex .•.The^ clinical picture or this period of the;c.isease ,: 
was characterized :by; delusions and hallucinatory disorders 
against a-background-of reticence and melancholy. During , 
the -course of:.electrife-sleePtreatment psychopathologicäl 
disturbances gradually:lessened, whereby the firsVclinical 
features of the-improvement Wore noted beginning with the 
-seventh electric Bleep procedure. ^'At that;time, as^examin*- 
'tlons of-higher: nervous activity showed,' we; observed. ^re- 
covery of the. associative-function^f-the^ cerebral:.cortex^ 
The disturbances^ in the! interaction of-the; signal WWJU 
were eliminated/'/Normalization of-higher nervous activity 



was associated with the clinical picture of a "»mission<i« . 
the patient, which occurred at the end of the electric 
sleep treatment.       '< .....■■>.-. 

Patient K., born 1924, a siik twister, was in the hospi- 
tal of the Institute Of Pteiröhiätr^from 18 October through 

11 December 1955« 

She came from a healthy family, She was thd. third chJld. 
She grew up to be a lively imaginative girl. .  Shö completed 
seveh years of school, was a good student, but she was un- 
able to continue her studies on account of the War. She 
worked in a watchmaker's shop, and had obtained the title .of 
"expert". Beginning with 19^6 she worked as a silk twister 
at the Stakhanovka Factory, and had been awarded prizes re- 
peatedly. By nature, she was energetic, participated ac- 
tively in the life of the factory. 

Her personal life was unhappy. In 1945, she was married.. 
Her husband turned out to be an alcoholic and left  her. _ 
Once he had given her serious bruises, and 'had kicked her 
in the stonach". In the words of the patient, a diagnosis 
of »intestinal tears" had been mad^. For about a month she 
lay in bed at home under the surgeon's observation. She 
deri-d any other serious somatic diseases in her history. 
She began to menstruate at the age of 14 and was regular. 
She had ore pregnancy which terminated in delivery. She 
had a daughter'aged 10. The patient had left her husband , 
and was living in her mother's family. 

The present illness developed gradually, beginning with 
August 1955, after acute psychic trauma. Since childhood 
the patient had had a friend whom she had at one time con- 
sidered to-be her fiance. She was very much attached to  . 
the mother of this man. In August 1955. her friend'^mother 
died. She took this death grievously. She believed that 
she had lost someone ve-y close to her. She wept a great 
deal, lost sleep and appetite, and considerable weight. Tn 
the first half of October 1955 she had a sore vhroat, with 
a'temperature of about 409:for several days; she -had vomit- 
ine. After her return to work she felt exhausted, weak, 
could not eat, lost sleepy'"did not want to either speak or 
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«,*» :"   She 'felt the .presence, of the dead mother of her work-j.v    one i.e^  «*"c. v      rt„ ^.^:^e^öx-.-gä^-, her silhouette 
friend, heard the rustle ^Ä^^Ö/.|^rwards; her he- -   ; 
in the.-shop betweemthe^^f :^^esa^o go to^rk'tta   :.=■' 
haviorjbecamö inappropriate..,    gwi£^S.   «^ coüld rtot^ ^  : 
though" she !^üldhe^oin^to; the theätr|     sh| J^^.,. ,:. 
work/became sluggish, Refused to eat^nd. dia no^.spe   ^   ,.     . 

At the -time: of admission,'.she had .lost considerable^;'; ;^- 
4ht *Her^kin^,pal^.    The mucous membranes of. her •    • 

.weight.    Her.sK1£ ™a*.^/    rpv-g borders-of her .heart were   - 

roid gland %as:-somewhat .enlarged ■   V    ';.;'",' ;■■"'■' •-•-;..,■; 

.On neurological examination ^ ^^a^°^%^^^ 
i\r rti central nervous system were found.    Her palms 

„Ire moist;' Serenas'2; tremor Ä -Ud* *«d:, the fingers 
of her outstretched hands..., .-,  .   ( _ ,     ■    '■■ ■'"■•• -      .. ;  ■•.,.-..■ 

The blood: ¥äisermann:tes.t;.:was .negative, ,A|^''W.^. 
admission he;r hemogram: showed :an insignificant ..shift to the 
right,., • Her urine was-normal. ,..''...    '.   ;' ; :': ' • ■   ■:■'•-■■ v  -v. • 

At the beginning^ ofiher stay in ;the '^'j^i^^°t 

„as melancholy,  confused, had an express!on^of .Wg*.^ 

^^awav^Her* voicewas hoarse)'quiet,, and; »ithout. 

-■£*&£&:- An her movements; *'-*«»«&,. 

ted    smeUed a cadaveric odor, heard the rustle, of .the 
tea,. smexj-eu * oresence.    She had night- 
a^a"

0»Crossese"a^av:s!. Ä she saw the dead .person 
3CÄ tomh^but.ane «as alive»,-.She .^g^™»- 

They were laughing at her,, .^rybpdy- looked ^ her;/pecu 
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nflY.iv»  She spoke of the presence of "an alien force" In 
her which wL causing her to think "of evil, of the frigh- ;. 
tening of the unknown", "the thoughts were P™11^ **°f ■, 
and railing" < She was entirely, Immersed in her Patholog-  . 
?«al experiences, did not socialize with those around her; 
she stayed in oed all the time, lay without moving and with 
h£r eyes closed. Before treatment she ate very little 
refused to eat, because "the food had a cadaveric odor . 
She "mit^d afterdating.: Her night's *j!;Pe^;n

d^u2Slag. 
and she fell asleep about.two or three o'clock in the morning. 

She was given a course of electric sleep treatments"(25 
run-hour nrocedures) in combination with insulin (14 in- 
actions)P Even during the process of treatment the patient 
emerged from her pathological state. 

She beßan to fall asleep even with the very first elec- 
tricsle^p procedure, and she slept even after ^current 
«as turned off. She awakened alert, her general inhibi-. 
tion was 1 ost for several hours, and her speech was loud 
and con?lden?. The patient smiled, said that "now things 
were not terrible f or\er". She went to the dining room, 
and she ate independently. However, *°™?*™\™*" 
again became melancholic, retarded, looked fixedly into 
the poorly lighted corridor and listened. 

After eight to 10 electric sleep procedures her hallu- 
cina^orv experiences disappeared: At first, they "became 
distant" in the parent's expression, and then, disappeared 
f&! She began: to socialize with the other patients, 

went for walks, but continued to coraPla^d^hJu
S 

not herself", "that she had incomprehensible thoughts . 
She could not read, because she was unable to assimilate 

what she read. 

At the end of the course of treatment her ^s^^f 
the signs of psychic automatism disappeared. The patient 
became'iively! cooperative, participated actively I^the 
work, was attentive to hep surroundings and had ^very 
warm relationship with her daughter. She ^^^^' 
and had a critical attitutde toward her pathological ex 
periences. She was discharged to work.  :-; 
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Diagnosis: Schizophrenia ('psycho-reactive onset). 

We are presenting the data of the examination of the • .v.. . 
patient in the electrophysiological laboratory before and •.-.-: 

after treatment.   ■ ■' .. -"'",'V.' 

Electroencephalogram dated 20 October 1955 (before elec- .. 
trie' sleep treatment): • The amplitude,of the action currents 
was lowY the hemispheres were working with inadequate syn- , 
chrohyy,  änd-'there was a: clearly expressed irregularity, and. % 
individual/slow ;wäves Kmost pronounced in the parietal ;,**•<> 
leads) in all the 'leads;, in the occipital leads there, was.::. i 
a poorly-^XQressed a' -rhythm; .the reactivity-of ;the cere r.; 
bral cortex was markedly reduced.y ,    '•■■■> ^-'" J,.^'*.^,?"^: 

Electroencephalogram dated 21,Nqveber 1955 (following 
the 'course of electric^sleep itreatment) :> The level of---•■ 
electrical activity-of the brain' bad become somewhat greater, 
and: there was" irregularity *■ only in the temporal • leads ;■  '..;.s 
slow waves were' predominant in* the frontal and parietal :■ 
leads; "a periodic a-rhythm was* reooVdea ir the occipital 
leads;;: ;the reactivity of the cerebral cortex remained low- 

Aside from the examinations- of .the .electrical, -activity ■:■. 
of the bi*aitt/ -records were made of .Oxyhemonetric data in the 
patient. Before beginning treatmenti'the/curve of-the 
blood oxygen aaturation in the waking state was less than- 
normal (9^-92 percent)). After-; an hour »s observation, and 
some times even" sooner, the patient went; into a drowsy state, 
and the' curve of the blood oxygen saturation graduaxly ( ^. 
dropbect tb'82-80"-percent.  ,-..- -;;  v '.'.'..' .•.--;.-. 

In the electric sleep procedure«, especially in the ■>.■■-•• 
first half of the course of treatment, the initial back- 
ground of the öxyhemograms was .below normal, but during the 
electric sleep procedure, the curve of the "blood oxygen •:-,• 
saturation slowly increased, reaching' 96 'percent-<and.'re—••; 
mained at this level.> although the. patient slept deeply. 

After finishing the course of treatment with electric:-i 
sleep, at which time a remission had occurred clinically»* 
the blood oxygen saturation -reached WPH £^r®.8 * . ... • 
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From the case history it follows that the patient had 
been subjected to psychic trauma (constant conflicts with 
her husband , and finally, the break With him) for a 
number of years, which, possibly, to some degree weakened 
the patient's nervous system; however, it did not lead to a 
nervous break— the patient had been_a Stakhanovite £x 
special degree of excellence in work-/ and a public-spiri- 
ted Worker at the factory, and had reared a daughter. New 
acute psychic trauma in August 1955 -- the death of her 
friend's mother — led to a considerable weakening of her  . 
higher nervous activity: The patient, lost sleep and lost 
her appetite, and she-became weak physically, and was mel- 
ancholic; finally, an infectious disease in the form of a 
severe sore throat led to her nervous break. 

The fact deserves attention that reactive factors pre- 
dominated initially in the psychopathologic picture of the 
disease against the background of a profound asthenia 
and general inhibition. The patient»s hallucinations were 
of a psychogenic nature, and her. statements were.replete 
with the trauma which she had experienced and reflected it. 
Afterwards, she shwed signs character!zing the establish- 
ment of a.schizophrenic process. Delusional ideas of re- 
ference appeared and signs of psychic automatism; she was 
"in the power of an alien force *, which made her think of 
"the terrible and the unknown". 

After electric sleep treatment a remission occurred clin- 
ically j however, the patient's electroencephalograms even 
after treatment remained pathological. The catamnesis 
showed that after two months in the patient's condition 
deteriorated again. 

It seems justifiable to say that the condition of the 
electrical activity of the brain may be a criterion for 
judging the prognosis of the disease. 

Patient S., age 20, embroiderers, was treated at the 
hospital of the Institute of Psychiatry from 29 August 
tnrough 30 November 1955« ■•. 

The patient's mother was sick with schizophrenia. 
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She had -been born premature.y arid .=was-a .weak ;child. ..She 
Was timid and .touchy.     -I« connect ion* ;With "her -^her ~s   > 
illness she had be£n bought up .first, by .an aunt,, and then * 
in" a children's :h6ne.-.She^ returned :to her jnothe^'-s^famlly, 
wheh:she Ws an-adolescent; She ™aa:~a jstudent. in^schoo.1  ■,. 

"for' the ungraded.    She •completed seven grades^and•..courses, 
ih^ embroidery:-For the past three years.-;She had worked,, 
as aSembroideres^ in- a :Xinen-shop.:. She ,began to,menstruate 
at the:-age"of i&., 'and her menstruation -was-.- regular..:,,. She,; , 
was not-'married, :;.:She^denied any serious, scmatic Hisses, 
and-head^trauma in^her history.  >-.The present, iliness: had_. 
been: preceded;by severe;:' traumatizing experiences-connected 
with'a cohflictualvsituation at;-home,.- quarrels.with . ,,rJ ■ 
her sister-ln-law/^The-:-patient,-who/wa« usually quiet, .,< , 
and shyv became rüde;- and ^irritable during the .quarrels,,,;  ; 
After-a change-in the -.living arrangements, in. the. family.  .., 
ther; situation'became^ ;more^ favorable; • nevertheless,,; the,   . ,, 
patient continued to be irritable, .slept.-poo.rly,,.began to, 
say that she couldn't cope with her work, and she would 
easily become inhibited and^go .off by; herself. ^0n^^r 
August 1955 she nad an acute psychotic state:    She didn t 
go to work,  she säid'thät everybody was laughing,at,her. and 
sHe -saw "Wry,  distorted faces" .—She: :Stopped..eating:, -and;., 
didn't- sleep at 'all: for several -days; \;she chewed her ,.    ,:, 
nalls^, thread's '<bf-yarn-and scraps .>v She. refused to^oto ... 
a physician. .r,-.^-.-~x.    -.    -■■   ■■.-■   .-..:;:.■ 

■•■•■ ^The patient-^was-Infantilem *:Xe* internal .organs .,were not 
particularly ^bn^ma]:; -(M neurological- examination.,she,.shwed 
no äigns^ of organic-involvement Jof the; central .nervous, ••■•, , 
syst-emv- Clinical'analyses .of -the;blood.and-urine- were,..-;i,; 
not abnormal.    The blood-Wassermarav;.test.:was. negative....: ,,. 

-^t'the'timevöf>aömission^hQ. patient was markedly,inhibi- 
""ted^  stood ih-Öhe;position for :a-long-time near herded.,.." 
■•'-: and"Was aimost-ihaccessible'; -She • was rfed, by,the,,personnel. 

She" showed-no-interest -n'her surroundings.-v.; She^occupie^, 
herself1 ln-! chewing: her: nails or; piling- her.clothes abou^, 

- or'fesliiW Mr hair,■-•: She-was-v mistrustful^on.guard,, showed 
a negative attitude toward: therapeutic; procedurea.;;.;She;,;, 
had :uhsystematizedv delusions ati pejE*aecution~>ri*&'"•«  '.! ?vr* 
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The patient was given 15 two-hour electric s^P. Pro- 
cedures  She fell asleep during the procedures. The pa- 
tients condition began to improve comparatively J^*1*' ^ 
lit  improvement began with a change in her disposition which 
III  nXdpamcularly immediately-after the electric sleep 
procedures  She became accessible, better-tempered, and went 
eagerS^o the treatment procedure; she assisted the nurse- 
in the operations for the routine procedure. She began to 
eat spon?aneous.ly, and she showed Inf re.t^ read ng. ^ 
Gradually, her facial expression became animated, ^he lost- 
h^r General inhibition, and the patient began td socialize 
withlhe young people in the department, but ^^delusional 
ideas of reference continued. They disappeared ohly after 
the course of treatment had been completed. She became _ 
quite collected, adequate, and wanted toLe discharged^ 
?o return to work. Her night's sleep was restored, and she 
bedme physically stronger. = She was discharged in a condl- 
tion of complete remission. 

Diagnosis: Schizophrenia, catatonic form. 

Oxyhemometric curves were made in the patient in the 

wakS state before treatment. The ^serv9ti^ar^e
ra^ 

for siveral days at the same time of day, each^lasting for 
two hours. The curves of blood oxygen saturation ranged, 

within limits of 9**-96 percent. 

; These investigations were continued during.the^course of 
' treatment with electric sleep. Despite the factJthatth. 

patient slept during the electric sleep £oc^ ^nfre- 
curves of the blood oxygen saturation were stable and re 
mained at a normal level (96 percent). 

The patient was also examined in the electrophysiologlcal 
laboratory before the beginning of the electric sleep treat- 
^nHnd after ?he end of the course of treatment before dis- 
charge! ^characteristics of the electroencephalograms 
oefoS treatment amounted to the following: Electrical ac- 
tivity of the brain was decreased, the cerebral hemispheres 
were functioning quite asynchronously, and»1™ £"■" 0£ü 
snail amplitude and individual «^aves predominated^in^ll 
the leads in the right parietal lead there were individual 
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sharp waves; in the occipital 'lead periodic a:;rhythms^h 
^frequency of 10:*aves a second were .recorded:,   -The re-,, 
^tivitv in all the leads was considerably.reduced,    Atthe, 
end of the course"of treatment with electric -sleeprthe -nature 
of "th^el^ctroencephalogram. ^^^Tf^^^of' 
a normalization of "it-: The lever of electrical-ac^ivity^.,, 
?he brtin became much higher; a-rhythm predominated-;in, Uv 
the leads with frequency of eight to nine waves a second 
mixed with individual slow.waves. : r     •■;.';:   ;^ 

As follows'from'the history,  the patient ™*?^J™^>- 
mature    developed poorly, and had been unusual fromchlld- 
h^odKsh?!!qu^ti-antäl-Lectually;retarded"She ^l^not; 
nro^reS in^egular :schoolV -All thisMnakes;it possible to., 
SK that X 'had^heightened.vu^^ 
nf^her'nervous ;systemv- Prolonged psychic, traumatization,in 

Skenel her .fragile-nervous^ystemand.brought her: to: a.^ 
^te-of Exhaustions   Oh this background the .development,of: 
at'hlzopnreSc process occurred,-which in the patient was., 
characterized chief ly by motor inhibition,: at ere oWes^ 
inaccessibility.    A reduction in the-electrical activity of 
the Sra?n was observed on the electroencephalograms during 
this^riod of ^the disease, with: an asynchrony in the. function 
of'-?h?Cereb?ai hemispheres', a •predominance of • slow, waves    ■ 
with: an almost complete- absence- of ä-rhythm,    >■:,, ■■: ^  .-..; 

Since sigris-bf protective: inhibition predominated; in *£* 
pSycSSXlogicalPpicture of ,the disease   .we con.ig**£? 
use Of %leotric; slee'P expedient ,1» - thev;patient .^aily two 
hour electric siee^. procedures ^were 'the oniy^method <*£-£ 
treatment which led to a remission.    Along with the «Jnicai 
Srov^nt we had the opportunity :of noting.also <Wifr- 

tL levS 'S electrical activity;,,the ^.rhythm became^be , - 
•dominant' rhythm^f • the olectricaü brain .wave* ;in ?al-Ä-^ 
ieaast    Assuming that-He^-x^th^^is^he opt^^cl|at|on 
rhythm of the cortical structure it may be considered that 

vity' of the - tissue .whiöh^contributes to norms li Zeit ion ;of^ <-,. 
disturbed-functions*   ■■■! -:-:>;,v;'c;;' '•■'"*' \''':';::''^!::>'\;X^;^l^^''^' -V- 
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Therefore, in this patient the clinical remission coin- . 
cides with the normalization of the electrical activity of 
the cerebral cortex and is confirmed by the electroencepha- 
logram. It should be also noted .that the factor which 
traumatized the , patient via s hot adequate ly^ref lee ted inter. 
pathological experiehces either in the acute initial phase 

or subsequently* 

Patient Ts./age 29, librarian, was in the hospital of 
the Institute of Psychiatry from 28 September through 17 

October 1955* 

Tliere were mental patients among her distant relatives.^! 
$he was thö youngest in the family. In her childhood she ; 
had been lively, impressionable and whimsical. She made 
average grades in school. She completed 10 years of school 
and the technical library school.. She denied any serious 
somatic illnesses and head trauma in her hist°ry. She^began 
to menstruate at the age of 15 and was regular. She was not 
married. Her mental illness had developed in 19^7', at which 
tine the patient had expressed ideas of persecution, was 
excited, and a disconnected speech was noted at that time. 
After treatment in the psychiatric hospital the patient 
returned to work inner specialty, but she was not always 
able to cope with her work, and in connection with this she 
frequently changed her places of work. This deterioration 
of her mental condition had occurred following the death of 
her father. The patient began to meditate, went off by 
herself, and became irrelevant; she ate poorly, and during -: 
the past five years prior to the present hospitalization she 
had not slept well. She could not tackle her usual work. 

There were no abnormalities in her internal organs. On 
neurological examination there were no signs of organic in- 
volvement of the central nervous system found. Clinical 
analyses of the blood and the urine showed no abnormalities. 
The blood Wassermann teFt was negative. 

At the time of admission the patient was generally in-:. 
hibited, had a mask-like expression on her face. She was 
confused and ambivalent: She wanted to be discharged, and 
at the same time she expressed her fears that she would not 
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be able to work.    She had inconstant ideas of reference— 
"everybody is saying: that I- am; not the same as everybody - 
else"      She had no critical judgment with respect to her     . ■ 
üathoiogiSl^onditiohV and confided ih;her physician that., .. 
Srneigh^rs'W persuaded«' her to go to a general hospi- - 
tal f^r relaxation; and th^t there ^as noneed for. ^to_ 
be out in this hospital /institute' of Psychiatry/;  that, she 
wls'tne same as she always had been.    In the ^partment^he , 
remained aloof and wept.    Her *#V**^*™J^2^r She ?shoWd no emotional-reaction to the death or her father. 
She "angered all questions about •his death in a calm,  in 
different '/Gone.; Without a.^;*ffeetiVe coloration. ■-■ j- 

: i-he  Patient was' giveri electric sleep'treatment without   .... 
the add??iof of arifdrugs . - She was given ■■ 12 two-hour pro.   : 
ceLres      Under the influence ot  the pulsating current she- 
did no? always fall asleep; nevertheless    after the proce- 
dure näted that shV was/ »calmed^ and "in^better con- 
dition":" Even during^ the course of treatment: general _ 
inhibition was lost; and the patient began to read,  to take- 
ialks, and gradually to become active;  she became acquainted 
with the other patients'.    Her delusions disappeared.    She-- 
developed a critical attitude toward the- pathilogicäl condi- 
SS^Slch She.had had..  Prom.time to time  she *™^££ 
disinhibited,  lädghed a'great deal/ talked^ lot and loudly, 
but ^as a whole/'toe patient's behavior^was normal and ade- 
S2&" While outwardly she was collected-^d active^sh^-   . 
remained emotiohalir ihdifferent ^nd■essentially autistic.   ■ 

She was^ discharged to work.'" ■    ;! "'•' .  •'   . 

Diagnosis:  Schizophrenia (exacerbation psychogenically 
induced). ,: '   '.,";....;' [.,/        .,.,' '       ".'/"". ','. '.!'■ .. \- 

The 'patient was; examined ih the electrOphysiologlcal -■ 
;iaboratory:" Befere: treatment' was begun with electric sleep 
the following data were obtained as the result of-the exami.- 
na?ioh. The level of electrical activity Of the brain was > 
moderate'; there was. asyhchrohy in the function of, thence re- 
brai hemispheres; high-freqüency waves/ particularly in the 
rieht frontar lead predominated in^the right hemisphere-, -.-■■■ 
whereas in the left hemisphere the slower waves were pre- 
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dominant, particularly in the left frontal lead; there were 
a-waves every day, and an a-rhythm with a frequency of 10 
waves per second was recorded in the parietal and occipital 
lelds; in the left parietal lead the frequency of the a-wavea 
Its less  (seven to eight in a second) . The reactivity^as 
reduced. Flickerings of light of increasing brightness 
somewhat increased the l^gularity in the right parietal 

lead. 

After completing the course of treatmeht with elöctrlc. 
sleep the irregularity decreased somewhat, (but did notrdis- 
appear), especially in the anterior portions of the cerebral 
hemispheres, and ölow waves appeared also in the right hemis- 
phere! The frequency of the a-rhythm in the right parietal 
lead decreased seven to eight waves a second. The cortical 
reactivity remained decreased. 

An analysis of this observation shows that in a patient 
who had had a schizophrenic attack in 19*7 a recurrence of 
the process had occurred under the influence of psychic 
trauma The psychopathological picture of the first attack 
was characterized oy excitation and delusions. The present 
exacerbation was characterized by general inhibit!on, con- 
fusion, depressive onlay and a sleep disorder. In contrast 
to the reactive depressions, where all the pathological 
experiences reflect the psychic trauma, this Patient's ex- 
periences were without any emotional coloring, which consti- 
tutes an essential difference of the reactive states which 
develop on the background of a schizophrenic process from 
the psychogenic and depressive conditions of other etiolo- 

gies. 

As it had in a number of other patients, electric sleep 
led to a condition of complete remission: The night's sleep 
was regained, the motor inhibition was eliminated, the de- 
lusions disappeared and the patient's behavior became normal. 
However, features of the schizophrenic defect remained in 
the form of an emotional poverty. It is interesting that 
depressive components in the, clinical picture were replaced 
by a somewhat heightened mood with disinhibition. This fact 
may be related to the characteristics of the process itself. 
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A'comparative evaluation of the electroencephalograms, 
before and after completion of therapy shows very,insigni- , 
fican? beneficial-changes: The -reactivity of {»»«r^:,. 
mained decreased, and the irregularity did not disappear., • .. 
wVmay speS'^bnly-of a-tendency coward quiescence andrer- ; 
^lizatiön of rhythmical activity. Basically,-the patient's 
electroencephalograms regained pathological to a. consider- : 
kill  degree even after treatment, which, as,must, be^supposed, 
is inagreement>with the.quality of the remission obtained.. 

Patient' K.-, born 1896, housewife?: was: in,the.;hospit^l^of 
the Institute of Psychiatry from 6 Oct-.-ber through 3-Novem-,. 
ber 1.955; 

-• ■■■•'&»• came froka healthy family.: she developed ^rrnally.. 
She completed ^four grades of primary^chool.^: s^r

ha?-°e**8 
given »in marriage-- at^the age -of -15*. Her family £fa jaa.. 
unliaopy. ; Her husband^ proved to be: an; .alcoholic, left the 
family; and'then returned. She-had had one pregnancy... She 
had a grown-up' daughter. • Her-entire :llfe she .had .been a ,.,,. 
housewife/ and only during the years of4^«.^S9.^'- 
worked as courier and elevator operator. In .1917-191Ö sne 
haf?yphus and -re lapsing fevers; : she denied, any other serious 
somatic" 'illnesses and head -trauma -In her history .She ;.had- 
her menopause at the age of '46 ^-T. .It went smoothly, .; Be 7- 
fore, her illness ■ dhe had been fenergetic, and an,active pub- 
lic -spirited/ worker *■•"• ';;" ■ ■■> ^■•1'-: ■;''''. ;■'/■•;':    :i"\\'   ;';;'/" "■■■'•' 

She first be;caiae 'meritaily-ill in 1932; at which time she 
hada condition of acute ps^chomotor ^excitation anxle^a^d 
inappropriate behavior; she was hospitalized in the Hospital 
imeni Kashchenko. < After.discharge for.four years her :cpndi- 
tiönwaa'-one öf remission,-and then, in 1936 and 19*3: she^ 
was again lit psychiatric hospitals, in, connection with j..dj-,. 

' terlolation iS her mental condition. . The last aggravation^: 
developed acutely in the'summer of 1955 in::connection with 
Sy1h??träuma> The-pa^ient;had been relaxing' in,-the,coun- 
try with her grandson, when her neighbor in.the summer cot. 
tlge^suddenly^led on-her hands... She, became,very,much exj, 
cited, wpt, and: pltlied^ the dead .person^ Herf ^^gja - 
disturbed and she de ve loped banxiety -and delusional AJ»^ ; 
of persecution and of being poisoned. She would awaken her 
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daughter ät night, and ask her to "guard" her because her 
husband was trying to kill her». She hid knives and other 
sharp objects in her bed* She refused to eat, and consider- 
ed her food poisoned» 'the patient v)as past middle age. 
She had lost height. &** heart sounds were muffled.  Her; 

pulse was somewhat tenäei T-He arterial pressure was 140/90 
millimeters. On neurologiaal examination no signs of 
organic involvement of the central nervous system were found. 
She noted a tremor of the lids and fingers of.the outstret- 
ched hands. Clinical analyses of the blood and urine were 
within normal limits. The blood Wasserhahn test was 
negative» 

At thö time of admission and for the initial part of 
her stay in the hospital the patient was anxious, suspicious 
fussy; her speech was rapid and loud and accompanied by 
gestures. Her statements contained individual unsystematiz- 
ed ideas of persecution and of reference. Her husband.was 
"hiding a dagger" in order to "butcher" her. She upbraided 
him cynically. She told her physician that she was healthy 
and that "she had been sent to the hospital to relax 
because she had "quarreled !with her grandfather' (this is 
how she called her husband). She categorically denied any 
hallucinatory disorders and refused to tell about her 
pathological experiences;  "Nothing happened; everybody is 
slandering me". The patient was irritable, and started 
arguments with the patients rind personnel. She was tact- 
less, Interfered in conversations of the physician with 
other patients, and made inappropriate remarks. She could 
not sleep at night, and she walked' about the department. 

Electric sleep treatment was given. At first, the 
patient had a negative attitude toward the treatment. She 
said:  "Put me to sleep and do something with me . Despite 
her delusional strain, she began to fall asleep in the 
first few electric sleep procedures; however, she categor- 
ically denied that she had been sleeping. Afterwards, when 
the patient's condition had Improved, she told the physician 
that she had been afraid to admit that she slept at the- 
procedures, because she thought that they would then keep 
her from taking her night's': sleep".       > 
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At the end of the course of, treatment the patient's con- 
dition improved notably: Her night's sleep was regained,^,, 
?,,ss]nes7disappeared, she became better-tempered, more coir., 
lec?ed? more adequate participated In.the work therapy in 
III  hospital,^ and -had fewer, conflicts ;;with those,around,her; 
Sr deluiionii strain' -lessened considerably, but »h^wae.not, 
eaoable 6f any complete critical evaluation of her patho-.. ,, 

mifcreantlnemy"; *he -had no warmth in her relations with -.,, 
her. daughter .•• '•  ^ •■"..'      ■ ...,.-._ -;:...< .      .-.:'.-j- ■•'.';"^'"''- 

: The patient was .given:-l6 two-hour 'electric sleep pro- T,,,:: 
Ce^r18^gluCoEe infusions: Qontaining hiacln^ She .was ,,, 
dischargeain a satisfactory condition.  .; ;;;.;:.• 

DiaghosisV Schizophrenia (defective condition).. • 

' ' The patient was examined in the ^lectrophysiological .:,,.. 
laboratory both before the beginning of the electric sle.e.p 
JreatSnt and after it was concluded; ..On the ^eleetroen- , 
^lograms very «<™^v^.^^*^^^ . ,'■ 
found which, with certain exceptions, remained after the, 
treatment had been given* .,••'.. ,'..   ■"■■.'.''.[ ''.'' .''. 

-      Electroencephalogram:dated IV October 1955 $bef0^be!^" 
nint electric sleep treatment); The ;level of electrica.l ac- 
?ivftv of^tht 'brain**as, .lowland the hemispheres were func- 

everywhere: particularly pronounced in the frontal and^pari 
otaFlKasV;the^ were slow, wave., cf low amplitude, and^the 
reactivity was markedly decreased ^ 
grainiof both hemispheres,- more on the. I**?-   ;;■ ' .•■■•■•_ " 

Electroencephalogram dated 31 October 1955 (after therapy 
had' ^en conclSded)f The level of Jelectrical activitygg» 
brain remained'-lew; there were slow waves in all.the. le<|ds, 
buf?he??ias ho irregularity and. the reactivity,was reduced. 

:' in this observation, the schizophrenic process had been 
of conSder^ble duration (23 years),: and;had had a relapsing 
course" Undoubtedly, the.patlent\s:.personality changed, 
under ihe influence of,th^prolonged :prbces^ ahd features 
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of the schizophrenic defect appeared with considerable promt- 

nence. 

The last exacerbation had been produced by acute wchic 
.   ! tt*\a*  deveioDöd in direct connection with this lat 

„Men ?n coition with her emotional poverty and the ab- 
sence of clinical judgment made it possible for UB to speak 
<...>,<, 0,i,traee of a schizophrenic defect. Under tne in 
fjuence of electro sleep treatment her delusional tension 
LTsened considerably; the parent became quieter and more 
orderly in her behavior, more adequate, but the main fea 
tures of the schizophrenic defect remained. 

in comparing the clinical data with the «£f »f ^^I 
.„„„, of the electrical activity of the brain in this pa 
tient we believe it possible to note that the elimination 
of certain pathological signs, chiefly excitation and sleep 

electroencephalograms corresponds to them. ™* *™>eV*£e 
owfrical activity/the markedly reduced reactivity, x;ne 
abl nceCof r^ior/l'dif ferences^ln the character^. the 
electrical activity of different areas of the brain, 

Patient R., age 33, sanitation Phyjicia"/^t^e^qc2
S" 

4*..? if fha Tri«?titute Of Psychiatry from 11 October 19><* 
?hrouglAT Janufr"«^  She „as admitted with complaints 
of melancholy, insomnia amd headache. 
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'-tniiv'Bis of the' blood at the'time'of'admission showed;.:;, 
t^Äingf hemoglohin 58 percent; white^ ^"segmented 
,800, -sinophlls tw<»percent^^^^^0" mohocytes . : 
„eutrophils 69 f™*£tS

P?atk-11 miUlmeterSii,n,an ^aufo,, 
^I%?ood^8seStesVWas Negative,;;SThe^|n^s?*^ 
within normal limits. ; ' '3 ."'"'" 

On neurological examination signs of vegetative insuffi-" 
cieney were noted--sweatiness and acrocyanosls >,.,, , ,OJ:,^ ■., 

lirand^fer^H^ry^nfto '"<Ä^&^&*#:> 

^rlleslerralso loo«ng ^-„^CstaÄfshe^ 
in *?? ^^cTafly ,Lf,:d° h8She-remaLfda

b
eydherself in 

fhe ^dfp^t^S 1a^avoeideddoonta=tiwith thos<ground      She 
Y?A « tendency to interpret everything along the line 01^ .... 
£r del'fonal «pUnces.    She was «"**»=«» fac^p|S 
Shich^äümatized her,'   She «eP^great ^'a^^y     ' ■ 

even if the conversation was about neutral subjects.     ... 

' Electric sleep treatment-was given according ,&?&£,.& 
»ethodTf^rolonged^outlne,? (^^P"£krÄ 
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able ' of' prolonged' strain".at work* The fixation on the  • - - ■ 
traumatizing factors -whWh had played a part,in the develop-; 
ment of her last psychotic episode continued. :No stable, .^ 
intellectual disturbances'were found. 3he was discharged 
improved. v '; • ' : ';"'•'; '- .;].';'.'■' ■■■■■J:\i'    '■:' ''..'"'"..'..'• \. ., 

• -Diagnosis': Schizophrenia.;with reactive asthenic ,features ,, 

■ As %een' from the patient' s history/ the schizophrenic .... ,,- 
process-began in lj?i»3.- ^that time, her. pstchotic episode,. 
lasted 'for^hree months and began during a period, of l.lte. ■... ..■ 
which was difficult for the patient. • After the period, of:;., 
the: developed'psychotic state, Which lasted for- two weeks» 
weakness, Exhaustibility and difficulty-■ in intellectual^, ... . 
work were observed, The remission which occurred lasted 
for 8^ years, during which she successfully completed work 
at an institution of higher; education.- Deterioration,in Her 
•condition began after a number of-difficulties at^the;w^-, 
place'of work. The patient could hot accomplish the entire . 
volume' of work, -chiefly of -an organizational nature. J?he ....,;.: 
signs of 'fatigability'and-sluggishness increasea, headaches- 
appeared, confusion, melancholy, ideas of reference, suicidal 
ideas, and tendencies. 

Therefore > her weakened nervous-system .reacted, to the •., . 
difficulties which had recurred with a: psychotic outbreak.... 
in the belief that'reactions to high-powered stimuli; had • •>■ 
occurred here >; -we decided to appljnprotective- therapy,, for, ; 
which ele'ctrie sleep was used as a- means of deepening; pro- , 
t-ctive; inhibitibhV During the- course of electric sleep . - ■ 
treatment the main^ psychological-signs; {deliriumr confusion 
and melancholy) lessened, but asthenic.-signs ^remained (ex-., 
haustibility, vulnerability and a certain fixation on the 

. traumatizing factors)i'''^ ^ " '" ''''.:''''''.''"''''' ' ;.   ... 

'Therefore^ thlb observation,-in which the: schizophrenic^ 
prbcesaT progressedwith*& considerable; admixture .of reactive 
components, attests- to the1 favorable effect of electric, >v-, 
sleep in the so-called "psychoreactive .schizophrenic, synr. ; 

dromes" 

Patient Lv, age" :36ymd hot ;work,^a^d.;was-in,^erhos.pital 



<.**. 4.    *r Pflvnhiai-rv from 26 December 1951 through 
11 Z'iltlt      She ITÄTStb complaints or -I»- 
choly and headaches. 

She came from a healthy family.    Her development In 
CMMSOSH». normal.  -She studied in a rural school   tat 
«e not graduated.    She began to work ear Jj;^£* «e*he 

kolkhoz, and later lna mine In the Donbass^    She 

^1lLhbegrrLdnftruftetft SÄj? 1» and «as regu- 
? T« iQ-^fi'    during work in the mihe she sustained a heaa 

and well-disciplined. 

TT1 ,Q*ft her Dsvchotic state developed suddenly: anxie- 
«.£ Ml oeas of persecution ^normal^ehavlor. 

house in Moscow and put into the hospital £>r r,ne xn 
of -Psychiatry/. 

On objective examination she showed the following: She 

r: r ;—t— SSä sKiss £en 

Shin limits of 160/95-140/110 millimeters. The abdominal 
organs showed no pathology. 

Fluoroscopy of the chest cage showed the allowing: The 
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Sedimentation rate was .10 millimeters in an hour. The blood 
Wassermann test was negative. ..The urinalysis was normal. 
The optic fundus was. normal. :,  ..', ". , ,.,..',,., 

On neurological examination no signs of organic involve- • 
ment of the central nervous system,were found. Before 
treatment she had been, extremely inhibited,; sluggish, and  ^ 
almost' inaccessible. She answered questions in single syl- ' • 
lablesy .anä^did- not -look,at the person With whom she was 
talking." -Her- -voice was, hoarse, without modulation.. Her • 
face was mask-like . ;She'did not.,give any; information, about;." 
herseIf. She did nott,relate her;

: pä'thö logical experience s. -;. = 
She stated that she was'healthy and asked to be discharged.... 
When: left-alone. she sat - frozen, in,.the same position. She 
did hot:socialize:with:the, otheripatients;;and she had to 
be- fed brthe personnel. -No de fusions, or halluclnayory- - ■• ^ 
disorders were---:foundviti;her behavior;. ^;., '•■;;•_;■ ; ;   _ '^ • 

' >Ort 1 February 1952 electric sleep, .treatment'. was begun..- •• 
On 3 February:/ she had her fourth e lee trie sleep procedure-; 
it lasted 2ihoui«s.- The patient slept,. At the conclusion-., 
of the procedure, she awoke immediately/'..She was animated, 
smiled, and for the first time came' to her physician spon- 
taneously and saw that,she, was.getting lonely for her son 
and-expressed .the desire ...to s.e.e himr she ?also- asked that ■ 
she be given'handiwork to do...  ........ \. 

'••■•• "Oh 5 February^she:'had her.:'sixth electric; sleep procedure- 
■which-lasted-three -hours'^ The.:patient slept-. .She awoke ■■•■ ^ 
several minutes before the procedure was over and-asked that 
the "eurrent.be: takea-away". ., She,, assisted the laboratory 
worker in straightening up the ward after the procedure. 
Ker facial expression was lively, confident, and her move- - 
mehts :Were-.f reev-; She, socialized acc.ive;ly with those around. 

On 9 -February -following eight .electric";sleep -procedures • 
she^was tense, melancholic,, .and hallucinated iir the-evening, 
and heard a-radio,broadcast: to :. the'effect' that;_; the ''enemies 
had taken Moscow", she heard "the rumble ofy™*'^***^_ 
nearby''. Her.'blood-pressure was .increased to 150/100 milll 
meters'; and after;;an.;hour,:;when,M;patient;had;(iületed down 
somewhat,Cit dropped^to 150/95;;miUiimeters.- :; ;-• / r ' ;■ 
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On 10 February the patient was melancholic and worried 
about her son "no one came to see me"; she refused to gcrto 
freftment; she categorically denied;what ^^SiS-^r. 
night before. Her arterial pressure was 150/90 millimeters. 

On 12 February she had hertenth electric sleep Procedure 
«hich-lasted for three hours.. The.patieht slept deeply, and 
her^liep continued for about U hours after the current had 
Seen turned off. Again;she noted that things »ere tetter 
for her- "I became stronger". Her blood pressure before the 
procedure was 150/95 millimeters; directly after the current 
had .been turned off it was 135/95 millimeters. 

On 20 February afyer 17 electric sleep procedures the.  ■- 
natient became active and collected; she was completely ade- 
lte had a lively expression on her face, her posture was 
relaxed her speech was- loud and confident; she showed eon- 
It^ltiXonlZn  for her children, "I -healthy and strong; 
T can work I have aomeone to take care of . She rememDerea 
Lr pathological condition hazily, "as though in a dream . 
Her Ktitude toward her previous condition was devoid of 
adequate Judgment: "I do not know what happened 

^ On 27 February at night, she had motor and speech exci- 
tation, threw herself around the department, asKed the pa- 
tients to take her with them, expressed ideas of guilt, 
called herself "bad", "worthless", and promised to change. 
She categorically reused treatment, was negativistic tense, 

.and inappropriate, The electric sleep treatment was stopped. 

Diagnosis: Schizophrenia;, hypertensive disease, first 

stage. 

In this patient the mental disease had begun acutely in 
1950 and was characterized by delusional ideas of Persecu- 
tion, anxiety, and abnormal behavior. Afterwards a condi- 
tion developed which rerenbled catatonic^tuporJ.General^ 
motor inhibition, inaccessibility,, and absence of judgment. 

The sudden onset in connection with some kind of psycho- 
genie traumatizing factors :or eomatic i^esses^££,£«. 
structure of the psychosis:itself (presence of delusions, 
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predominance of caiatbnic" futures later)-make it possible-; 
to diagnose; an acutely\ developingschizophrenic process.>•:■.• 

- The use.of.electric s}eep"lfcd only,^ a temporary-:im- •■--v 
provement,' at which' time the ' motor inhibition; disappeared.. , 
after four procedures; the patient became accessible, active 
..and occupied herself, in handiwork, assisted the personnel, 
.-showed adequate .reactipns and'concern for; her son. .After- 
wards, a new aggravation, of her conclitlon "was observed-with- 
a somewhat 'deferent" content of pathological -exiperiences ::frcm 
those which she .had.! previously. ; KalWcinatory.disorder*^, 

■predominated-:. "Shey.are ..broadcasting on the-radio that .Moscow 
had been:taken'by ;the:enemies,,: she;heard the rumble o*-.'--;. 
passing tanks"."The exacerbation was accompanied -by an in- 
crease in blood pressure'. The •subsequent electric-: sleep -^.P 
procedures normalized..the patient's condition for a certain 
time and her-blood'pressure"-simultaneously decreased, : How- 
ever^ after: several days a new"exacerbation of delirium... •■■•■ 
occurred, which ..was.accompaniea'by motor" and speech exclta-. 
tion^ negativistic reactions (categorical'refusal'of treat- 
ment) . 

Our observations show that as:;a result of the application 
of the pulsating current in patients with; schizophrenic with 
the catatonic' syiubtom complex* a ••transformation.' of the^syn-: 
drome occurs! The'general' inhibition is eliminated.an& de- 
lusional and hallucinatory experiences are found similar to 
what occurs, in the., observation, presented.    _ 

Patient a.,' age'' Ä* housewife';; "was in the hospital of. the 
institute ,of;:Psychiatry froin 2 November; 1952 through 27-:. ;■;;'• 
.January i$53« ; \*. ■■..  "■_,, .?,'••' <_'-!-...i.;--f '•'■:.-.-r'l'^\ ','■■ ":Uf. ■'■..■'-.'■'.•,,''.'.'" 

She came from ^healthy'lamily, developed normally, but 
during her school years she was "slender", and often sick.; 
She"completed .aeven years of school ^nd-a medical technical 
school, and worked as a: nurse.r At the;äge-of x9-she^was mar- 
ried '.and beginning' with this time "she: occupied herself as ia 
housewife- Ker,family life was happy. She häd threö preg- 
nancies;" the first ended ifi* dellveryj 'the last two- were •;',. 
iuterrupted.artificially.. She had a daughter aged five 
years.'" Her menstrual cycle -was- Regular ."By- nature, * she 
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for the first time*' ' 

Her P^tin»«» ^S^e^L^r^ 
a headache,  "w head split, hwsleepw j,„lofc.d «-, 

iBiÄbrs sssrs? 
working on her.    She was hospitalized. 

Objective»: The patient was of normal ^*.*»1" ^ 

~? "0:ated1onr Ihere^"    - - Slng^ne 
lunsTandln^rcussioHhere was a resonant pulmonary 

sound. 
Her heart borders were not enlarged; her heart sounds 

2  AiSnr and there were no murmurs. The pulse was-of 
W*  niTtv -vrvttoical and not tense. Her blood pressure 
^l^^nS^.* «erabdominal organs showed no ab- 

normalities. 

Fluorosoopy of the chest cage showed the following: Her 
lun« fields were clear, the leaves of the diaphragm, were 

«i Ind movable- her costophrenic sinuses were clear; 
LTr -^rrigntenlnfof the "waist"; the pulsations were, 
wakened- the aorta was normal. Blood analysis at the time 
Tf admission showed the following: Hemoglobin 66 Percent 
:ni?emblfo°dncount 4800, basophils one.percent, e?sinoph 1| 
fAW nprcent stabs three percent, segmented neutropmib w 
Srcent Whocytes 2»  percent, monocytes eight Percent 
^?mPnta-ion rate five millimeters in an hour. The blood 
Was ermann^sfwas negative, ^rine analysis -- normal 
Her nervous system showed no signs of organic involvement.. 

Before treatment the patient was confused, didn't know 
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where  she was] and wäs'npt'properiy-öriented'äs to timershe 
didn't understand what'was happening tö her^;She asked:;_. 
"WhatMs happening' tb me;  is this a-'special disease,  am 1= -,: 
mental?""/'She': looked suspiciously at her-physician.^She-- 
£ave- information about "her self reluctantly ^ ■ She hallucin-^ 
ated^ontinuouslyj.vbiceö #e speaking ihsidevher^head^-and 
they'had' been brought the^e; from outside- there lira- dis- 
Dute  in my head"."   Something was reminding her of all the- 
errors which she ■ had made in her lifetime *    She answered the 
volcesMoudly/at times. Ratifying herself and ob feting:   ; 
"I didn't do- that";' at other times,' she' admitted that she-, 

''wa&.guiity;.,..wept;.,atid; asked' forgiveness.-;-   -;-■'  ■•**_- ■•_  -•;•<•  v^ 

'. :.'she; had' uhsysteniatized; ideals -of perUcutIoftr-"They Were_ 
stimulating her uterus by chemicäl means) her whole .body -and 
head^ ^re, burning ;Mt^ f itff;;■; They had changed;her,  she :had 
"never been like''this": • '''They, were; suggesting aliens strange, 
thoughtsv'to ;her:. ' She<; was unable' to-explain 'the figurative 
meaning of •proverbs;  she' interpreted' her physicians- ques-.- 
tionlng^ln a delusional'way:' "Why are you asking me;- so^that 
you can ludge : me later?'".    She was tense ^refused to eat ^- 
asked that  "she be killed immediately" and not be tortured; 
She told how she was "being blown up with gas    which was 
coming• from "somewhere ÄidWr"'the;Warth'v-   She -remained aloof, 
for the'greater p^rt;"b;f the day-she  la?Mn bed; covered^her- 
self .up.with'a blahket and iaüghed'loudly, ' I don't-want, to, 

'but the"voice^are, ordering/me;to" -. -Her night's sleep.waa< 
disturbÄd:in:connefctiQn^itii; her-hällueinatory^xperiences •. 
--"The "voiees^äretorturing. me;thei:whop:night  ,-     ^     •• 

Electric sleep treatment was given (prolonged, routines 
twice'a day)"in"combination wlthMhsulth (up to' 16^ units), 
wh^r-obv hypoglycemic phenomena were produced (sweatiness, 
facial hyperemia^ witnöüi" stupel'action')v'--TheiCöiarae:p^ treat- 
ment. :la.st?d..25,.days.. .      ..A    ,.,K  ... ,  ,t  .. 

l-Cl'.'i    \   !■'.  '■   "  . ■"•...   ■' S . 

ih the''Initial e:lectMc -sleep procedures^no' sleepidnhi^ 
bition occurred, but the patient became peaceful,, stopped-: 
answering the voices,, and after the current wac turned off 

she. .slept: %?&?*&& .^f?^^8'V1 v,, i'X" TwZs< '■"' I-• • 

'■■"■■'& the Wvenlh^iÄe^re* -she^ weh¥ ibtb^ *11* drowsy.;/ 
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•state which gradually passed into a deep sleep, which not 
unevenly lasted until morning. Afterwards, the patient 
felHsleep both in the morning and evening procedures but 
the s?eep did not attain sufficient depth. The Patient 
changed her position, and from time to time she »ttered 
^thinff and only after the Current was turned off did 
:™:p1nhibi?io£deepeh notice^. Oh the average, during 
the 24 hours.the patient slept 15-17 hours. 

She gradually came out. of her psychotic state. ^st,* 
the unpleasant Sensations in her body stopped. Almost at, 
the s!me time the patient stopped expressing delusional ideas 
of influence! but she continued to hear the voices inside, 
her hfad!However, the nature of her hallucinatory experi- 
ences changed: The voices said "neutral words", and did not 
ences endng Wient became more collected, 

Ä42Ä alKd enthusiastically with her ^f»' 
told Loufherseif, about her Child, and -rried abou^it 
Wanted to go home; her. suspiciousness disappeared. She^re 
gained her night's sleep. ; She.recovered weir physically. 
Her blood pressure at the time of discharge was 125/70 

. millimeters. 

Of thepsychopathological symptoms the pseudohallucina- 
tions remaned: in the evening, the patient continued to 
hear "an indistinct voice inside her head". According to 
the statement of the patient, the voice did ^t disturb her. 
She had no complete critical judgment of her disease, par- 
ticularly with respect to pathological experiences relating 

to the initial period. 

"Discharged in a condition of considerable improvement. 

:■■■■■  Diagnosis Schizofrenia, hallucinatory-paranoid type. 

The patient was examined in the laboratory of higher 
nervous activity according to the method, of speech rein- 

forcement... 

Before treatment a weakening of the associative function 
of ?ne cerebral cortex was observed: A conditioned associa- 
tion waäformed only in the forty-first combination. After- 
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wards in connection with"-an increase in the psychopatho- 
logical symptoms the'investigation of the neurodynamlcs wa-s ' 
Interrupted. The patient refused to go to* the -laboratory, ; 
interpreted the investigations in a delusional way--*; spec- 
ial examination ;and^to^      ■_;;'...";.;.. .... '/•'.'/.'■..''. ''., ..'..-'■ ■•■'v'.: 

• -'T'he: investi'gatiohs- we're renewe'd ;only during the second •'- 
half of the course of treatment. A simple dynamic stereo«- '- 
type was formed and consolidated. It was noted that after 
the'electric sleep procedure the patient coped more easily 
with-prOhierns -posed'herV^y'the'investigations Thus/the re- 
placement of conditioned stimuli' in the -stereotype by their • 
verbal designation!.* had been impossible -before- the electric^ 
sleep -prbceüurer ön the'1 s'mr day; following the procedure, 
tne patient ^watKabie^ tb'Sblve :this!-prbblemr •■■;[■<';•■■  ■ -™: 

The revision of the stereotype was also accomplished 
without- difficulty ^;':;.-. :"''."..';'*';:..'' T- '".'V.  ^'.'-  '.'*'.[ '•',-'' : -"■'••'-../ '•-..•; 

As seen from the history, the patient had suffered a num- 
ber of serious diseases in the course of the past six years: 
Typhus:-f ever ,- -malaria, 'pneumonia'; 'and -in' 1952,-: titerine -; 
adnekltis-.' _'•''•■';.■'' ''•; .^ .^'V..,;',-',.. ".!«   '-,'...': ":. . ■-;■ > ••■■":'-'• 

It' may be supposed that all this rweakened her nervous 
system, which ;cöü*d hot withstand the development of mental ■ 
disease-. r The pathological -prbcess: developed acutely during 
the course^ of two months.' The leading Symptoms in the ■ 
•psychopathöXoglc'äT-picture of the- disease: were pseudo- 
hallucinations,- :haliuclhätlons of general sensation, ■ delu- ■■ 
slonal ideas-of iafluence'-and persecution; signs of de per«' ' 
sonalization, which did not give rise to any doubts diag- 
nostically and" gave 'us-tlie rlght;to speak öf a schizophrenic 
process.'' '"''■     ' '] „'.''''\."'";."',   '"'.,' .,.•"-..'.:.'•'....' ....  •".,:/•'. 

The- Investigations'■" cbnduc ted: In the - laboratory of higher •: 
nervous activity during 'the acute 'period1 of: the disease -■-■■> - 
spoke for'a'disturbance -in the asöbciatlve function !bf the ■ : 
cerebral'cbrtex änd:a state of- disconnection of the signal •;; 
systems. The conditioned assbclatlbu-was-'formed 'only in •'■•'••■ 
the forty-first combination. The elaboration of differen- 
tiation 'proceeded ;lri ä retarded fashloAi-•::;!; r- ":,:;  ,: • 



During the course of treatment it was possible to note 
a normalization of the principal nervous processes along 

With a clinical improvement-a simple <^%£f^* 
^as elaborated; readily,; In our opinion, ^J^ct **** £° 
patient easily and Merely solved the problem posed her 
by the experimenter whöta beforfe the pro^^re this prob- 
lem had been too difficult for her-, is of essential signifi- 

cance 

As seen from the observation presented, the^use of elec- 
tric sleep (as a modification of,sleep therapy) in combina- 
tion with therapeutic doses of insulin S^^^6^1^^. 
therapeutic effect, despite the great severity of ^e patho 
logic process. .Therefore, our attempt.at combined applica- 
tion of electric sleep with small doses of insulin proved 
to be justifiable and Justified. 

Patient Yu.V age 40, turret lathe operator,; ^ *^in . 
the hospital of the Institute of Psychiatry from 26 March 

through 30 May 1952. 

She was admitted with complaints of headache, insomnia 
and loss of appetite. Among her relatives there were men- 
tally ill patients. She developed normally. Before the age 
of Jo she lived in the country and worked in a peasant home- 
stead. In recent years, she had been working in Moscow. 
She married acthe age of 28.. Her family life was unhappy: 
ler husband was alcoholic and died in 19*9. She^had always 
been the »bread-winner of the family" . She^ad two children. 
She denied any serious somatic diseases in her history. She 
began to menstruate at the age of 14 and was regular. 

Bv nature she was reserved and selectively sociable. She 
was hard working and strict with herself. She became ill 
after the death of her husband in 1950: she developed head- 
aches, her sleep was disturbed, she heard her name being 
called; she noted that ttiey "didn't like her", were looking 
at her, were laughing at her. She was put into a cental 
hospital; after insulin treatment she came out of her psy- 
chotic state and worked for two years. 

A new deterioration began in-January .1952: She.began to 
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have fears, expected "Violence" from her neighbors,„ sat. by 
the door at night with an axe. in her hands, and. she com- 
mented thaf men' 'Vere drawn to her as to a magnet ,; at her . 
work "they made a fool" of her. She stopped eating because 
of the fear that "poison had been,put" into her.food. ■■,-■ 

On objective examination: The patient was pale, and,she. 
showed sighs of'loss of;weight. There was a normal,resonance 
in her lungs; the breathing Was vesicular. The heart borders 
w^re'not enlarged/'The'heart sounds were pure,. Tne pulse.- 
was-rhythmical and of good quality; and not tense... The ; 
blöod;pressüre'Wäsv13^8Ö::Millim^t^rsV^ The abdominal organs 
were not abnormal clinically.. .' ...-,.;•• : •  i. > - •' 

Fluoroscopy of the chest cage showed the following: In 
the middle field of the right lung ...there. ..was a.-Ghon -tubercle j 
there were'no'oth«r changes'' found in the lungs. The. heart - 
and aorta were normal. 

Analysis of the blood: Hemoglobin '6& percent; red blood 
count 4,100,000, white blood cpu^t. 5200, stabs two,percent, 
segmented neutröphils 72 percent,;£ößihpphils four .percent,- 
lymphocytes 19 percent, mono cy te.fi.. "^hree percent j sedimenta- -: 
tion rate eight 'millimeters iri'.är-hoür, ; The Wassermann test; 
was negative:" The 'urine showed ..fro. abhormaDities.   h 

On neurological examination1 'there; wer^,no. signs of or--.. . 
ganic involvement of the: central Nervous system found...., ,-, \. 

She was completely oriented,... She..answered questions, en- 
thusiasticällt 'and-was : somewhat" loquaciPu? •■> Her, glance; was- . 
sharp and intense /v'She; Considered; herself sick.,. She was .; 
convinced that the neighbors in her"apartment house(were 
connected with some kind of organization which.was : pursuing 
the aim" of using her rtas a Woman";;-...Her ..fellow workers were; 
also involved "in this company'".' "'She Twas...sluggish, passive.,-, 
and indifferent to" her uhildreti: She/refused to. take^fqqd,., 
slept poorly, and heard voices, falling, her; /Actress I ... 

Electric sleep treatmenti was given 12(0 prolonged pro- 
cedures) in combination, with hypoglycemic ..doses, ;o,f insulin 
(up to 12 units)'.-During' the" initialprocedures only a 
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drowsy state was noted; beginning with the second hjIf of 
thecourse of treatment she developed deep sleep after , the 
procedures which not uncommonly lasted even after the current 

had been turned off* .... 

The patient was satisfied with the treatment given and 
said that electric sleep was »calming her nerves , änd ex-% 
pressed the desire »to go through ^ith the whole treatment -. 

so that she could »completely recover .A* ^* e^°Ja£* 
coufse of treatment she became more lively, toöbe  adequate 
showed interest in her work, waä concerned about her Child 
ren became stronger physically, and recovered her night B_ 
sleep. However, she did not fully regain her critical judg 
ment^ith reference to the pathological condition which she 

had had. 

She was discharged to work in a condition of considerable 

improvement. 

Diagnosis: Schizophrenia, hallucinatory-paranoid type. 

For many years the patient had been in a severe con-  _ 
flictual situation, had worked a great deal, and had actually 
supported her whole family alone. .She suffered because of 
III  death of her husband.' It may be supposed that all of 
the long-acting traumatizing factors listed led to a weaken- 
ing oflhe functions of the higher centers of her nervous 
system and contributed to! the development of her mental 

disease. 

The analysis cf her pathological experiences gives us the 
grounds for speaking of a schizophrenic process. The pa 
tient's delusional constructs were inappropriate, did^not 
reflect the content of the factors traumatizing her had a 

•tendency toward generalization and were ^^^ived .Hn 
Both neighbors and fellow workers were all involved in an 
organization», which taM the aim of destroying her. Her 
auStöry hallucinations were not topical either. All this 
gives us Sie grounds for speaking of the hallucinatory- 
paranoid type of schizophrenic process. 

Electric sleep treatment in combination with insulin 
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proved to V,e--effective and led to a. remission.     f 

in concluding -..the chapter on the treatment of schizo- 
phrenia with electric sleep we should say that the therapeU- 
?i?effe6tdepends;:on,the. duration pf the disease,■ Jha sever- 
ity of the process and.the-type of schizophrenia, In. cases ; 
where-we could not obtain- improvement in the course of the • 
disease-by means of electric sleep we combined this gentle :••; 
treatment with hypoglycemicloses of insulin, after wh^h..; 
the elimination was observed of; such severe Processes as de- 
lusional ideas and^ hallucinatory experiences ^ ^f "?£? ^; 
possible to avoid using shocking doses, of.insulin. the effect 
o? which is far from being indifferent to the central nervous 
system/particularly ^n-the cerebral.vessels..        ,: 

We observed- the most satisfactory,the^rapeutic effect ;ih ■' ^ 
the häilucinatory^paranoid.type,; but only .when W^'- '£ 
traümatizatiöri^ played -.a  part, i^t?^ ^Jho^Sia,^ t*»"«» 
ease'v-Electi-ic-sleep treatment,remqved not. only the neurotic 
onlays but Jalsb"the basic symptpm; processes. , ,   .-:.-..-.:•.'...-■ 

An-analysis ' of,the observations; which, we „have; prjsentett ■ 
make" it possible to: speak: of various :forms 'of Reaction, by- 
le pati^ts in whom.an-exacerbation of, the:: schizophrenic • 
ProceSs

: occurs- under the ^nfluenee: of. psychic traumatiza- • - 
tion or in whom the:psychic trauma precedes^the^estabiish- 

* ment of the^chizophrenic; prpcess.. .When,the schizophrenic 
process develops-in direct association; with psyeme trauma . 
the ^experiences traumatizing, the .patients .are .reflected in 
the psychopathological picture-of,the disease^particularly 
at the beginning of it, and only afterwards do the schizo- 
phrenic-symptoms become, prominent..- .  ,.., ■:-.:.-■■•, 

The content:of the traumatizing factbr/is-not; always and 
• very little Reflected in the ,path.odynami c.. structure of a^re- 
lapse which developes after a psychogenic situation in the- 
patients who- have had ^hizpphrenia for. a, short time. In 
patients who-have ha&/schizophrenia, for. a. Jong time the 
^raümatizihg Situation, which-devel^pa^ter Psychic .trauma 
is not always reflected in the .psychopathplogical picture > 
of the deterioration, but thereby a revival occurs chiefly 
of'the previous ' patholPSic^l^;symptPm^v -;-,*::,  ,, ._ • ;r>l;. .,., 
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n„„ observations have shewn that the first clinical 
v,«n£q intil  course of treatment of patients with electric 
slefp oc Sr in thfaffective sphere: The tension and anxie,- 
till  are alleviated; afterwards/ the intensity of the hallu 

, ' disorders decrease. On a background of this quies- 

ent^Si^^ 
and a critical attitude toward the disease appeared. The^ 
best therapeutic effect in schizophrenia where a cours»of 
electric sleep treatment was given, was obtained in those 
Sients in wSose psychopathologlcal picture <fato^..   . 
symptoms predominated with features of depression or asthen 

ic-depressive components. 

An analysis of oxyhemograms has shovn that the degree of 
blooS oxygen saturation in vhe majority of schizophrenic 
rat?ents before treatment is somewhat lower than normal, 
£    in complete agreement with the generally accepted 
concepts concerning anoxia in schizophrenic P*««*f • ™e 

curves of the oxyhemoglobin dynamics recorded in ^e^same 
patients during electric sleep procedures showed that during 
?he period when the pulsating current was *ctirb the oxy 
hemoglobin concentration was increased compared with the 
original level. In those patients in whom the original, _ 
background of the oxyhemogranf was within normal limits the 
oxvhSoKlobin concentration did not decrease during the 
electric sleep procedures bat rather stayed at the^me 
tevel which, in our opinion, constitutes an essential differ- 
ence in the condition of sleep which occurs under the influ 
ence of the pulsating current not only from drug-induced 
sleep but also from physiologic sleep. 

The fact attracted attention that the increase inthj 
oxyhemoglobin concentration in the electric sleep Procedures 
coincided.wich a condition of an improved feeling ^11 
being of.the patients after -ehe conclusion of the procedure 

We are presenting an observation by V. I. Rusakov of the 

Moskvoretskiy Neuropsychiatric ^3Pefa^(^fc^v^sfalso p-nsary is T. I. Ivanova) attesting to the effectiveness also 
of outpatient treatment with electric sleep. 

Patient Ts., age 25, a moving picture operator was under 
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the observation of the' Moskvoretski^ Neijrop^yphiatric D^s- 
pensary. since.May 1956.['''[':''iJ-J\:'~;  :\;~-'---'** >■'■■"• •' :--:":'-.- .-■•■.*• •-.\,:.: .-.. 

She caW in with complaints ^of increased; irritability, '■- 
melancholy,, anxieties.; decrease in the ability;-to .work, : arid;-' 
insomnia. - She came :from;a healthy family, and developed nor- 
mally.' She completed- seven grades and moving, picture opera- 
tor-courses. She had; forked äs ä moving picture .operator ■:■•<*••. 
for several years.....;'; .''' ',"''''\:-',''"''• ;v;v'";" .'0i- •,•••.•'." 

In-early, childhood: she'.'had; had-measles, jaundice; and ; ; [';_;' 
croups- At the age o!f: 10 she' suffered, severely...with' diph- ; ; 
theria which produced';a;/number of complications: myocarditis, 
nephritis and neuritts-;V'; At <the- age of .1.8 in: connection with 
a long-lasting löw-grädfe''fever and. a-general .poor feeling of 
well being she was hoöpitällzöd In a hospitai.: for,, somatic;-'■.■-■ 
diseases whWe' ä'diagnosis;"©f .thyrotoxicosis .was made. .She'- 
began to menstruate.at'the"age-of ,13 and.was,regular. She- 
married at the age of 2X4:    She had-no pregnancies. . 

- In.childhood 3he had been cheerful, lively, loved her  - 
friends,--was ah organizer' in her groupy .was. able, to think up 
interesting games ;änd activities^: -She .attempted, to' be fear- 
less", and taughf herself :"Kb -suppress.;fear"- With this aim 
in-view «he. would walk in the cemetery at night and Sleep 

■in the-.-open'-air; vShei':wahte^ to he-,-physically strong, and 
she^toughened^hersellf physically. ;.She;carried water buckets 
until she" was" exhaustedRafter; setting;herself ,the_ problem- 
of carrying a certain'number-of-bücket s?..: She took On any- 
physical work with joy. In her youvh she was a day.dreamer, 
impressionable,' 15ved'everythihg.beautiful and .read a great 
deal. -She loved Shakespeare, Gertse.n> Chernys,hevskly. She 
married for love, but"soon became convinced that her husband 
was a short-wicted -man who did-not contribute to her^spiritual 
needs. . She considered herself unfortunate ln; life-. I l°ve 
music ^literatur4',' the theatre, and my "husband is not. inter- 
ested-in« any. Of'these":- She considered,.herself, pabable C-I 
might -have become'a'well - educated; woman'? U- burner healt* 
condition, di^/no't, permit her to; -complete ^ev^.e.yetiing;_*■■*? 

.school" •• -..--.■ -:",;..'.'.'■' '':'_'' ;■'..':  ■;-'•'-■'•• •.-:»■;■;' -,-: v:-;-^r£ ,:.-.,-- ;-.:.,.. 
:'■■'•■>.<   ■•: ? 

The present Illness 'developed-:g*a4üa-Liy .^jri; war ^eceeded 

^173 



by a whole series of long-lasting traumatizing factors. Be- 
ginning with 1949 the patient had been living under unfavor- 
able conditions. Since 1955 her situation had become worse 
because of conflicts with her husband's relatives, who were 
against this marriage, Beginning with 1950 she developed 
headache, and her sleep was disturbed. In the evening, the 
patient could not fall a'sleep for a long time, had night- 
mares, and she was not refreshed when she awoke in the morn- 
ing but rather depressed and tired. Afterwards, she grad- 
ually became irritable, tearful, and she began to haVe a 
feeling of "a lump in the throat", particularly after she 
•had been excited. Beginning with 1955 she had hysterical 
attacks (sometimes "her feet became paralysed"). In the 
spring of 1956 her condition became considerably worse: Her 
attacks became more frequent, she lost appetite, her "food 
became tasteless"., she was "tortured with insomnia'; the pa- 
tient lost considerable weight,, and her ability to work de- 
creased. She developed fearsv-she was afraid of the aarkness 
and of being alone. She came into the dispensary with all 
these complaints. 

On objective examination there were pronounced signs of 
loss of weight. Tachycardiar-pulse 96 beats a minute and 
labile. Flood pressure 110/75 millimeters. 

On neurological.examination an increase in the pharyngeal 
and conjunctival reflexes was noted. The knee reflexes were 
obtainable from an extended area. There was acrocyanosis 
and a diffuse stable red dermographis, 

The patient wa«s melancholic, anxious, and had an expres- 
sion of suffering on her face. In telling about her patho- 
logical experiences.she wept and became excited. Her voice 
trembled, red spots appeared on her face, and she broke out 
into perspiration. She sought the aid and sympathy of the 
physician. She told about her pathological experiences in 
detail and with great readiness. She spoke of her complete 
inability to gain control of herself; everything irritated 
her; she could not toxerate noise, loud or shrill sounds; 
could not listen to the radio--it fatigued her; she could 
not read, because even on insignificant strain her headaches 
increased. She was "tortured by fears", and it seemed to 
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her that-^.man-was standing.behind h^e^ cur!a^ ^^L!^^ 

• ?ustlingsv- some kind,of,mufUeXsteps, and it seemed, tocher 
$£ a ladder, wa^beir^ Placed^gaito 
someone^ was dimbing,up:^-.^/^earcra. key- turning the 
lock, ^nd^he heard-,the dPQr- ope^ slightiy.    She^jumped :uj, 
awakened her husband and^tied the door knob^tothev.bed^i^ 
a towel,    in the morning,  in the presence of her husband .she 
herself laughed at her fears, but as soon a%she"a!,^f 
alone, even in the,day time, .she. again began to be afraid, 
and she felt some kind of "invisible presence".    She had no 
delusion* and had^critical .attitude..toward her Pathological 
svmötömö and .evaluated the. situation, correctly.-She. ex~ _ 
pV^d a great ;aesire to.be ^e^/: Her affect^was.unstable 

and Vulnerable i. ■■■   ■ •;•   ;Mr;rv;.;:;::v.;..^      ■   w".-;v.   _•. :    .'.     ,\"   "'.":' 

Diagnosis: Neurotic reactions in a hysterical personality. 

-: The patienti was '.given'electric; sleep; treatmentron^an out- 
•patient basis (25 tworhour procedures) -During the ■■***** 
eight^procedures she fell asleep only after tho current-had 

^been^turned off ;.;and afterwards,; she'began to floep during 
the proceduresj-.-no.t uncommonly., ;tltf sleep continued even 
after the'"current had. been .turn-off.;     ;.     '    ^ 

v ' The^first- sigii of 'imprcvemetit;.tiäre;; noted after 15-16 
electro ^lefepsp™«etees., ! '## &turned; home caUter-_after 
the. treatmenty,alert>;her fearf #Bappeared,  she- fell^asleep 
peacefully without hypn9tic.s,.and; sometimes awakened-at night 
•with-a ■hazy^eel^gv^^larm^ut^she- quickly fell-asleep 
again.    In the first half of the day (before the electric 
sleep procedure)  her condition at first was unstable-her 

- SadPburt/;She^v"felt^it^e" ..,, At the end of the course 
of treatment 3ier headaches .disappeared, and -her■night»s sleep 
was completely restored to normal;  the'patient became .strong- 
er physically.    Her disposition was alert andeven. -She.       . 

-Scäme calm., and' collected,- . Her .previous ability t0 »^*      v 
• bame^ back.- :Oniycertain symptoms .qf^e^tatiye-;insufficiency 

^remained even after *he\ completion of• the .course-öf-treat-   . 

• ^   ;'The :number:of: such ^sWa^ioris;"fouJcT be^lnoreäsed^ how- 
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ever even what has been presented shows that sometimes a 
favorable effect may be obtained from, electric sleep.treat- 
Sunder conditions of a neuropsychiatric dispensary with- 
out hospitalizing the patients. To be sure, special quarters 
and a proper organization .of mediöal observation during the 
performance of electric Hl6ep procedures are required for 

this. 

4.' Presenile Psychoses 

' Amons our first 10 observations on the study of the ef- 
fectiveness of electric sleep in' different forfos of mental 
diseases, nine belonged to the group of presenile P^3es 
and one, to the group of psychogenic depression during the 

period of menopause. 

During the electric sleep procedures a drowsy condition 
was observed in some of these patients, from time to tine 
passing into sleep; however, after the procedures they did 
Sot experience any feeling of calm or alertness.-In all 
these patients except one, in whom no reaction was noted to 
the effect of the current, a negative therapeutic result 
was obtained; the patients felt notably worse after the 
electric sleep procedures; they experienced an even Skater 
»internal irritation, tension, weight"; their melancholy be- 
came worse, their anxiety and. fears increased, and their 
delirium became'generalized. In connection with this, we 
were forced to stop any further investigations in this direc- 
tion. As an illustration we are presenting one of our ob- 
servations. 

Patient D., age 50, housewife, was in the hospital of the 
Institute of psychiatry from 12 November 1^9 through 22 

April 1950. 

She came from a healthy, fatally. She developed normally. 
She completed gymnasium /secondary school/ and onecourse in 
the faculty of historical physiology. For some time she was 
a teacher, and then she went into library work. At the age 
of 22 she was married. Her family life was happy. She had 
an adult son. She had had typhoid fever,, malaria,, and re- 
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mated sore throats. She began to menstruate at the age of 
12,  and stopped In 1949'.. >y nature she was overanxious 
about her health, sensitive.  . ■.■. 

■-S -At the age'of^S. ste «nt.to the P^^^^cf 

years, and gradually c thege-slghs of'her-previous ne.r- 
In the autumn of 19^0, ali ^nese tJ-L&uo      «-„-4* <-rt i<*ave the 

•rdje'".':'; ■.•■.-.-..•.■:■       .:.,.:...f.,: .^   ;,_ .;,..:;/ ...\ .   ■•:.".;; 
:On'oMeit^examinaUon'the;tolI^^g *af f0^"- !^n^d pat^nfwas past, middle läge,: was; P^V'ähd showed pronounced 

patient wa    y    . .   _ There'was vesicular breathing in 

: Srio -SE-tr,^h^rt;WaSiien arge ^^ 
■H!f»r> h'ean  sounds were mutiieOv.. i/1       . ,   , '   „A ..a« 

.. Ilse was of satisfactory ^^Lgg^lSSaS^! t£ ■•'labile.    The blood pressure,...was- 130/80 millimeters,    ine 
viere^no.abnornalitlcs^n.her abdominal organs,- ..;i   r , -, 

Vluorosco'py of the 'chest -cage;:' The-; lung;-?lÄld* ^J1^" 
physematous^he lung roots were thicfehedv the ^^nic 

• sinusS were-.iclear,Jk,the diaphragm was movable.    The heart 
and aorta were, within nW^" limit* 'for 'her age^. The pulsa 
tion'was ^labile ,..; -•:■ .-,. ;:-v\ t-;?.-V-,-   -%'.-;. .","        ."■..,...,'   V 

Analvsis of the'bloodV Hemoglobin -57 percent; white/blood 
couÄo    "tabs three percent,  segmented f «^ophils^S 
percent! eöslnophils five., percent,  lymphocytes 19 fall's 

monocytes,eight .Per«.?*!.»^^^^^ ^to^SSi» in an hour.■  The Wasseraann test wa?:negative... ,me anaiy 
of the urine was. normal-  ■  .<.,...  ;.' ■.^'     ... 

'""on neUrologioaiixk^raiisVithe^were no'slgns,Qf.organic 

i^p?ve«»t ol the ;^^J»«S^1^^V^*V(:.
:
;,;;:: 
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The patient was tense, melancholic, and had an expression 
of suffering on her face. She was constantly giving atten- 
tion to herself, and was completely fixed on her own sensa- ^ 
tions. Every day' she found new signs of "a terrible disease . 
She spoke of "äpproächingVine viable death". During the ward 
rounds She followed hef physician; and she asked the other 
patients the same question, namely,- whether they found any 
signs of cancer on her* She ate poorlyi Her night's sleep 
was fitful and interrupted.   \.: 

Electric sleep, treatment was begun. During the procedures 
it was not possible to. produce sleep inhibition. The feeling 
of calming which was usually noted by the patients was not 
found here. The patient frequently changed her position, and 
spoke loudly, asked that the current be turned off, ^cause 
"the irritation in her chest was being increased . After 
turning off the current the patient declared every time 
that things were worse for her.. Her feeling of alarm in- 
creased, as did also her feeling of inner tension; there 
was a "stcne lying on her heart". The patient wept, 
groaned, fell oh her knees, asked everyone for help, asked 
that she be saved from her approaching death. She said good- 
bye to everybody, stating that "catastrophe would be coming 
promptly"—she and those close to her would die. In connec- 
tion with the increase in her anxiety, melancholy and the 
generalization of her delusion electric sleep treatment was 
stopped in the eighth procedure. 

Through the example of this patient an increase in the 
psychotic symptoms may be seen in direct connection with the 
electric sleep therapy given, which ..made us refrain from the 
use of the pulsating current in the treatment of presenile 
psychoses. 

We should like to emphasize particularly that our attempts 
.to use electric sleep in the involutional psychoses, for 
example, in involutional depression were not crowned with 
success, tut even, in a number of patients, produced an 
exacerbation of the condition. Apparently, in the presence 
of syndromes of anxiety and fear accompanying the involu- 
tional processes, the use of the pulsating current does not 
contribute to the development of protective inhibition, but, 
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conversely, causes an exacerbation of the pathological 
symptoms connected with the emotional disturbances. It is 
interesting that observations made at.the. Institute of, 
Therapy .at••the.;Academy''Of.Med by G. V. 
Sergeyev show that in-patients 'with hypertensive disease with; 
signs of the menopause in the form of hot flushes, lability 
.in the.emotional sphere, disturbances -ih «sleep and a'condi- 
tion, of general restlessness ho good effect was obtained ,. 
through electric sleep treatment1of"thejiji;either. .^his' ,;,.; 
makes' us believe that .the .signs Jof; involution with..disturb- 
ance s'in the emotional sphere 'constitute a contraindication 
to the use of electric sleep. 

•.. i -j ■ 

,,.. /. .. -% ■ 

    • "  ,  .. I--. * ■ ■ 
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CHAPTER  II 

Electric Sleep Treatment of Certain Neüropsychiatric 
 ^^"HTfseas.äs of  Children and Adolescents 

^nidiiiii<iwnH'**M**—  ■nun    »ii*     t      *      — ■  ' ■'■—■— 

In the pediatric department of'the Institute of Psychiatry 
of the Ministry of Health USSR ("head of the hospital --Ti PA 
Simson) electric sleep treatment has been given to children 
with neuropsychiatrlc diseases since'19504 The observations 
were carried out by the senior scientific worker, A. N. Kor- 
gartoVa, " ' 

Children were selected for electric sleep treatment who 
were in the stage of disease in which the clinical picture 
cave us the right to think of the existence of elements of 
protective inhibition. The electric routines used were 
distinguished by milder characteristics compared with those 
in adults: the current strength did not exceed eight to ten 
microamperes with an impulse lasting 0,3 milliseconds and 
at a frequency which was regulated between one and ten 
impulses a second. The duration of the procedure was 30-40 
minutes; the maximum was an hour. The procedures were given 
daily in all, there were 15-20 procedures for the course. 
The sensations experienced by the children in the area of 
the eyes   the site of application of the electrodes — at 
the beginning of the procedure were evaluated differently: 
»tickling," "tapping," "sticking," although there were no 
complaints of any unpleasant sensations. 

Sleep occurred quickly, as early as five to ten minutes 
after starting the procedure, continuing even after the 
current had been turned off. The time of falling asleep 
and the sleep Itself outwardly was entirely similar to 
physiologic sleep.' The duration of the sleep was, on the 
average, from two to three hours. Treatment was given to 90 
children from 7 to 16 years of age. There were 81 girls and 
9 boys. According to age, the"children were distributed in 
the following way« there were two patients from seven to 
eight years of age; 33, from 10 to 12; 55 patients from 13 
to 16. There were 62 with a diagnosis of rheumatic encephal- 
itis* six with a diagnosis of rheumatic psychosis In the 
acute state; six with Influenzal encephalitis; five with 
encephalitis with a syndrome of sensory disturbances; five 
with symptomatic psychosis (subacute stage); and six children 
with a reactive state. Therefore, the majority were children 
suffering from the cerebral type of rheumatic fever. 
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Along with the clinical observation an examination or the 
dynamics of .higher nerVous activit'V was carried out ;in 36,;•• 
children according to" the mptoKmeiihbä with speech reinforce- 
ment devised?by. 'fii.fc ivanov-Smol*nS*iyi. m 40. cases , the.., 
metabolism- was. also , investigated (biochemical laboratory, .,;. 
senior seient'iflc worker £, Yay; Skulh«: . ^hereby a study ,- 
was made both of the individual ingredients ^of. the blood,.--, 
the total protfeih, the •albumTxWglbbul.in ratio,-, the^amino: . : ,. 
acid nitrogen\nd^nimonia/chö-lesterol, and. the:detoxifying; 

function of the.,.liver, (sodium benzoate test). 

.. ■ ■ Of: the. B8 children suffering;from ^ferebral typj,-oJ ;• 
rheumatic.fever, ■.only, seven had bee* ^^Z* ,^*^^}r 
tla.l mznifesUllpns 'Of the rheumatic disease (choreic type. - 
af- encephalitis}1; -51.' children Md.--suffered from^various ^ ., 
tvpes;'of rheumatic'/fever (cardiac-articular; articular^artd 
ch?bnic) for one-two-three years, and, finally, in lO.there^ 
had-been" no. acute-attacks'.'of rheumatic f ever prior to admis- 
sion to  the hospital',   and only'frequent sore throats,   pains 

.and'swelling .in the'joi:nts; had been; noted.- /:"■'"■:-        ;.'-'"■" 

' Electric sieep treatment  proved to  be most-effective,in 
children suffering from rheumatic  encephalitis,   particularly 
its^choreic form.. .Of.36 children, who ha<i chorea,   practical 
recovery was observed'in ^1,   and; 13 had  improvement .;-Elec- 
tric sleep:treatment:-was  unsuccessful  In only two children, 
suffering  from the  severe relapsing form of chorea.    Very 
aaitkly/even beginning, with'the sixth to seventh procedures, 
a considerable; r«.auction of.'the hyperklnesias was observed, 
which was: maiii^s^ed:lh':partjcularly^striking: fashion^ in.;- 

- children wi th severe1 hyp erkin'festefiffaf:' the. muscles of the,; 
face., trunk: Wd? extremities viWa marked disturbance  In-,   . 

■ qait aruvaiiri0.st complete Hnabi 11 tyvfcö move about  and tajce:/ 
care: of.: themselves .'■' 'By the  eighth- to; ninth procedure the 
children-were alr.eady; attempting -to: -take-food  independently 
.and- to .walk,  ärtcf stt/the 'end- of < treatment their! disturbed.... ; 

' -functions' had be.en completely recovered. ;• Irr it ability,^ . 
. tearfulness and the depressed mood also 'disappeared. -The -.. 
night's  sleep and daytime naps' became deep and xalm. , ..fati.g- 
ability decreased.    A considerable reduction in,hypotpnia: 

.-could be noted, .and .Gordon's  sign and the inequality of the 
reflexes'.disappeared.   '■"'' ■ :"/'.l .^'..'. '.*..,'   :'\ ■''.[[ 'T...;;;  .:!;: i':*...^'. 

V -T.hV:children themselves'.hoted an improvement- in. their,-.. 
conditions .'after. slx\to seven procedures/;and .therefore;-,.; 

- accepted., them, with;, great/enthusiasm;*. '• After treatment "the/ 
chi Idrea made ä good Iphystciäi'irecövery, - and gained: up. to ,, 
two,or^ihree>k^pgräm§ ; in; weight*-a number;0# vegetative^ 
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disturbances disappeared (unpleasant sensations over the 
heart — palpitation, cutting.in.the cardiac area, pronounced 
tendency toward persp^ationj. The liver changes observed 
in a SStaber of children Jenlargement ana tenderness) disap-^ 
beared. Where there Wer^'metabollc disturbances, most often 
rSlgh'ciiolSttJol Concentration, in.the blood (up to 200.240 
milligrams percent),and a change in the albwiln~globulin 
ratio, a normalisation of metabolism;could be noted* 

The"experimental lnvestlgations-of t^ "eurodynamics 
indicated a disturbance in thecortical processes: wjaHnesa 
of tnS stimulatory process (intersignal reactions and double 
grips), and in Individual children an Inadequacy of concen, 
trat ion of active Inhibition (successive inhibition, diffl- 
cultv in forming differentiations, disinhibition of differ- 
ential onsK During the course of electric sleep treatment 
?he strength of the grip increased, the latent period      . 
delreaseSfand interiignal reactions and, stepwise conditioned 
motor reactions disappeared, which may constitute evidence of 
an increase in the concentration of the stimulatory process. 
As an illustration we are presenting an excerpt from a case 
history. 

Patient Ts.. age 15, was admitted 30 November 1952 with 
complaints ofSwitchings of the hands and feet and a change 
In speech.        _ . 

Her period of gestation and birth had been without path« 
ology. At the age of one year"the girl had a mild case of 
measles and whooping cough. At the age of four she had 
pneumonia; at thS age Of five she had dysentery. She became 
sick with the choreic type of rheumatic encephalitis in 1950 
Pol  tS first- Ume. .l/January 1952 her tonsils were removed; 
in July 1952 she had her second attack of severe chorea. Over 
the course of a month she was in the hospital, and was dis- 
charged before she was completely healthy; the hyperkineslas 
remained. In October 1952 she had a sore throat, after which 
she again had hyperkineslas of the extremities, Irritability 
and tearfulness. 

A"pallor öf the skin was noted and there was considerable 
moisture of the palms end hypotonia of the muscles of the 
extremities. He? iUtngs were normal. The heart orders were 
not enlarged; there was a systolic murmur at the apex of the 
heart "and the second sound..was accentuated over the pulmon- 
arv artery. The blood pressure was 112/62 millimeters; the 
Pulse lt?6Z beats a minute, rhythmical, and of satisfactory 
quality. The liver was palpated at the costal margin and 
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■«-■«»«Ws«; "' The white "blood ;couh^*n the hiood :was^some- 
was  painless,     iac "£i<y    Th€. bl^0<r Cholesterol  was  1.36 ,., 

tnesodt.»be£oa?e It4t;tn?:nippurU;?ctd-fxcreti.on,«?s,93 

percent of normal.' ■'./■■■ ./?■'.'■■'■■' ..'. '   ■'-''' .'.V,', 
-tn the neuroosychiatric condition exhaustibi11ty,   lability 

?£*£re^tSsanf the hyperKineslas^ the ^scles 0   ih 

-   ^1   oi,«s+«mcs*      Therefore.- an the  basis  of the  i-nvestigei- 
M^rlWelkrieis (ibuTd bf noted .'of th*/stimulatory .prbces.a 
and a dTSStaSeS in tne TlW*Wrtt*<»Whlp of the first and 
second;; signal. ..systems.   __ _   •.;,,.,....,   r   , 

' ■'    After-the 'electric ::sleep treatment   (20 procedureshthe 
airl  felt good    she became lively, -active, -gained .three . 
giri  i6it »VV"»  _--.-..-^,h    color'of-her. skin was normal;    . 
? Äsystol fmurmur 'wa^heartat-the apex of thj .heart, 
?he    iver decreased In';bi«,  her speech beeame:possibl*., 

,   witho^ dif?icnlty,rthe hypeHdnesias disappeared, .and. a_ 
slight muscularj hypotonia remained.   ■■-      -   ' 

•    rsr,  Ovanl?natlon of the neurodynamics an absence of the 
■ ^wite ?vpe of g?AP eou?d be noted and: 61 decrease  in the 
l.rtSi?S^^'■tA^ÄV&;lJ■■i■ecoM/:^ch -attests to -an Increase 
in the Concentration of the stimulatory process-.   ,, 

".'■' ' This Vbservatioriindicates; the greaseff ^,ttYjn«« of 
electric sleep,  which evidently is associated not only with 
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a decrease and a deepening'of the protective inhibition 
already existing In the patient but also with the effect,of 
the current directly on the brain, primarily,, possibly, on 
the hypothalamic area. Because of this, a..recovery of the 
requlation of the Corticäi-isübcortic.äl interrelationships 
occurs'quickly (rapid disappearance of hyperkinesiaSi nor- 
malization of the neurodynamlcs). 

i. . i 
in the hext group of 26 children, who. had rheumatic en* 

cephalitis without the choreic syndrome, practical recovery 
was observed in*12 and improvement in 13 children after   _ 
electric sleep treatment. The following was observed in the 
clinical picture of the disease: headache, di^iness, sensory 
disturbances, diplopla, sluggishness, depression, exhaustibil- 
Itv sleep'disturbance in the form of sleepiness or insomnia 
(in the latter case the play of feelings, anxiety, and fears 
were more pronounced). There werenystagmoid twitches on 
extreme abduction;of the eyes, hyperactive tendon reflexes 
and persistent red dermographia in the neurological condition, 

At the ehd of the treatment almost the entire psychopatho- 
loqical picture disappeared in the children, who were treated 
with good result. They became active, lively, participated 
in classroom sessions, recovered well physically, gamed, in 
weiqht (up to three to four kilograms), and certain vegeta- 
tive disorders disappeared (palpitation, cutting in the card- 
iac area, and a tendency toward perspiration). The meta- 
bolic disturbances (high cholesterol concentration in the 
blood change in the albumin-globulin ratio, disturbance in 
the antitoxic function of the liver) which had been observed 
in a number of children became normal. 

The experimental investigations of the neurodynamics 
before treatment showed a weakness of the associative func- 
tion (difficulty in formation of the conditioned motor reac- 
tion) "and in individual children there was an inadequate 
mobility of the nerve processes (difficulty In revision of 
the*stereotype), Finally, in a number of patients there  _ 
were"disturbances of the interrelationships between the 
first"and second signal-systems. After electric sleep treat- 
ment, these disturbances also became normal. 

In those children In whom an* improvement was observed, as 
a result of electric sleep treatment only very slight head- 
ache and slight exhaustibUi&y-and sluggishness remained. 

Only in one child was there no therapeutic effect noted. 
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-As an-lliustrationr>;e.are;.preöcntlng^an excerpt^from a 
case history.".. Patient 3 Wägers years, and eight- months 

• wS admiited'to the .hospital;.^Mäy:,f9^1 th complaints; of 
,.a poo;r: appetite, •.irrltaMlity.a^^ ^,^: 

!''''•■ ^Preähahcy of'" the mother land  delivery of :the-chi'id^ad^;- 
^een^hau^patho^ 
■' •■ had ' a Severe eas.e of ,measl:es. complicated^by pneumonia    she; 
'was •.unconscious)  as-well .as ,dysentery;  at- the age of- tl -she 
•Sd'ffiöplh^'coigh.    After the first rheumatic attack-she •■■ 
Tal but  into the rayon hospital  at the beginning of 195J» 
AIU? her discharg/from the hospital: the ,girr devel.^jd 
slWishne'ssY -."tearfulhessy: and,.became. retarded..   She did -not 
U to -sSöolV   At. the *hd*of; March her' condition became, worse 
in 'connection ;with< a;;so:re throat, ?he had." suf fexved. _ - :;-:,;,.. 

'••'' In^he'patVent^s- IphyÜcariondition ™ W^ss. Pallor; 
"""of the: skin and moIsture^of-the-:palms  attracted attention.; 

limits.    At the apex of  the-heart  there was a-'slight systolic 
murmur   " On fluöroscopy of"the chest cage the following, were 
?oun^  the heart- was of :-mitral, type'; f the pulmonary conus was 

^ightly^rcmincnt, ■: and.thcvapex^f "the; heartwas^rounded. . 
■ -As far:.fc  the.:hlo:od was:concerned,   there-was^a-slowingof^ 

•'WsedImentation-rate,to..three ftWlineter*    £ a?    ?rLiH*waS 
%sinophiiia:-(13:percent)..    The: cholestero ri^th« "ood ws 

increased' to-165 milligrams  percent?-the  albumin-globulin 

was redueedi-,   .;..••:'■.'■ .: -yl '■■ •■•■'•'■ _'• ^ ;'■' \'v'\:, '■'■"  ■...'...'./.-'.:.';.'■.■ '   j.'••■;-:••■''. .'A 
;?'':4n-:her:'neuropsychiatric ^condition tie --patient had; a '   ■■ 
headache/most  often in the morning,   which was  accompanied 
by a feeling  of, nausea, -dl.zzinöss; .anJ,-fröm time to;•«*«,... 

had di5lopia:...and .,sometimes::.li;ght:'o^ -dark lines flitted 
before he?"eves.    Her sleep.Was^disturbedv' In the evening- 
she did  "t  fall  asleep for  a long time,   and in the ^morning 
she woke up wl th, difficulty. ..v;'"; . "_:   ■;•; ; ■■    ■     •/•;';•-   i-ß:.\ *■-•: 

"bn':-neuro'iogicai. ■examination riystagmoid-.movements; were;. 
notS WextrLe abduction o*. the eyesrth* tendon *<fle*.* 
we're lively- and-.c-btaincble from an expanded area;   the.... ; _. 
A'-hl-lies: tendon r-.ef-lexes were unequal .   .invest!gations- pi■■■ - 
•theVneurodynamics -regaled the -following:-the ^onditloned_ 
moior' reaction. ^ >.« :only rtethe. «4*h. ;eom*lnaUoiv;- after 
the i'lth-combination with passive^grTpping^and ^;«*y ' 
stable afterwards,   being imperfect  in the 56th,   64th,   81st 

165 



— -T— -rV* ^ ■" 

and 82nd combinations; the strength of,the grip was weak. 
These data indicate a weakness of the,stimulatory process 
and an inadequacy of the asRelative function. Bifferentia- 
Mon^was established beginning.with the second combination^ 
an^warimmed-iateVconsoliäated. 'the positive conditioned 
SStor reaction to the-new stimulus was formed beginning with 
thl fourth combination; and differentiation was formed during 
the course of the procedure. Therefore, on the basis of the 
data Presented above we may speak of a weakness of the sti- 

latory process and 'an: inadequacy of the associative func- mu 
tion. 

Electric sleep treatment was  given (ZO procedures).    The 
girl  slept for two and  one-half to three hours.    After; 
treatment her general feeling of well being ™s <^etely 
satisfactory:  her disposition was  even,   her sleep was 
restored to normal,   and her headache and dizziness stopped* 
dtplopTa and the perception of color, changes  in the surround- 
ings  disappeared;   the knee reflexes were equal on both sides. 
A normalisation of the.cortical processes was noted  in the 
neurodynamics• 

Tn the croup of children sick-with other  forms of"enceph- 
aims   Unfluenzal  type with syndrome of sensory disturbances) 

a swerealsö obtained.    Under the influence 
of electric.sleep treatment the headache gradually decreased 
and then completely stopped;   the night fears  disappeared, 

■Ind  her  disturbed night's  sleep was restored to  normal; 
fStlgabilify was  decreasedi-consideräbly.    Sensory disturb- 
ances   (disturbances  in spatial  relationships,   etc.)  and 
Spisa    eared., The'children were discharged feeling 
good and  had   gained-up to   two kilograms   in weight. 

-     m" the case of: residual', signs after encephalitis or  In   . 
the case of  chronic  slowly progressive forms the therapeutic 
effect was-much-iess,   although there was no doubt of the 
improvement   in the patients'  condition. 

Affer  electric sleep treatment  an improvement  could also 
be noted ?n ?he psychopathological. picture, of  the disease 

■in n children with acute psychotic episodes  (rheumatic and 
Symptomatic "psychoses.),"  Usually,treatment was begun after 
the elimination of the  toxicosis, and the state of severe 
excitation!    Under, the influence-.of electric sleep treatment 
the fllrs were gradually eliminated,, particularly the fear 
of death*  r^lessness/anxlety, .hallucinations;   and: severe 
depressive states..   <■;■";; ■•:'::.?■■ y 
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Experimental  investigations' of> thevneürodynamics indicated 
a cons i derabl e- d ls;tur.bance.; -tn; the, eor,t ical-.- processes .   . Weak- 
ness of'the associative-function was.:.;expressed.not., only in- 
difficulties-but.ofteni.even;:in ,the. impossibUity: of forming 
a" conditioned motor reaction,, and-a::frfeq.uent,. general: inhibi- 
tion of it was observed..    The inadequacy, of..concentration^ 
of: active  inhibition was manifested both in ^considerable 
difficulty' in forming-different! at ions and. ih^the frequent; 
d sinhibitiGn.-of them,.;   [Loss of inhibition f ithem^hence 
elimination: of, the .differentiation.] ...The-;interrelationship 
of the first and. second; signal "systems was, disturbed and^ ... 
finally    phasic states, were, noted,:— paradoxical  and,.Ultras, 
paradoxical  phases.'.. T;he,-existence-of them, speaks for thev, 

. deep-seated-.qual itative.' -change- in the -work of .the-, cerebral: 
hemispheres/ whereby"the-cortical cells,   according to N.^I. 
Krasnogor.skiy,caimot  tolerate severe, stimulation and react 
to the strong • st imull^eith_er-weakly, or no,t. at^all;   develop., 
ing. protective   inhibition./, •_.;::  . ■._.. -.  ^:'.:r      .:,./'••:. 

'After  electric sleep '-treatment weakness: pf the associative 
function and phasic states were eliminated;   ^concentration 
Of active inhibition was  increased.    However,; final  elimina- 
tion of the-psychotic state in the .children was achieved 
through the simultaneous use of antibiotics.* 

We are presenting ah  excerpt .from a case .history as an 
example. 

'Patient Stich## ,ag;e  15,! was-admitted^to .the hospital.15 
October -19.52,-In.an;.acute.psycho:ticoState;« ...   ■■-.•:•■ 

'"'■ According "to 'her mother,;^the^girl vbad: complained"of ^ r . 
headache and confusion..for  two- .-weeks.-   -Beginning wi th 31 
October her .condition .changed-markedly,  and her, si eep • was .-• 
disturbed;'  She refused' to--eat,  began to talk to herself, -..-.• 
would not  allow Herself to be dressed or undressed. 

. : . Psychopat ho logical  predisposition was deniedv.        . ■■'." 
■••••••'■    -i    ...-•■"    '    -   " j  '..   '■■....'.  ".,    ,.••■'.•'.•:•    .•,.*■.■•''.!.'' 

'Delivery of thereto been, pathological   (transverse 
position of the fätusO«- The child-was. delivered-at -term,  ';: 
and cried  immediately...... Her early development was..normal-v-.. 
She qrew up quiet: and'affectionate.;. She? went to school for 
seven, years md".completed sevenfgrades^; She always ^occupied 
herself dil i gently "and co.nscie.nt iously;' read, a great -deal 
and' did.' ttofk for the community..... She: ftad.: the, following dis--.., 
eases'-' at "the age of 10 months she had, scarlet fever-.itt a <. 
mild form;   at the age of three years  she had measles,   and 
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at the age of 11 she had whooping cough_Of moderate severity. 
She frequently suffered from sore throats; recently^ she had 
had complaints of pains in the joints',. The present illness 
began in the summer of 1952, She'deveiöpäd ä sorö throat/ 
after which she had swelling' and pain' iri the joints of the 
extremities« After a-certain time she developed headadhes 
and dizziness, and when she was in the horizontal position 
she had a sensation of"pulsation throughout her body! Houses 
appeared smallJ .the'patient heard voicesj,  Her condition 
gradually deteriorated, and in'August the girl tooR an exami- 
nation for technical-school"but could not survive the compe- 
tition. She'was very much traumatized by this situation, 
cried "a great- deal-,' and had ideas of committing suicide.". 
In October she was admitted to 'trade school, where she stayed 
only several days, because she again developed intense head- 
aches and'dizziness; and in the horizontal position black and 
■white spots appeared before her"eyes and among them there 
were red streaks which took on the outlines of people — 
distorted faces, hands and noses. The patient, became sus- 
picious; it seemed to her that everyone around disliked her, 
and she noted sleepiness. 

Physical condition-; respiratory organs were normal; the 
heart borders were normal and there was a slight muffling 
of the heart sounds; the pulse was rhythmical, of satisfac- 
tory quality, 82 beats a minute. 

Blood pressure was llO/55'millimeters. At times, she 
complained of a feeling of sticking in her cardiac region. 
Her joints were normal, but;there was ä considerable"crunch- 
ing"ih her knee joints. With respectto the blood, the Sedi- 
mentation rate was slow (four millimeters in an hour). The 
cholesterol level was decreased (to 96 milligrams percent) 
and the albumin-globulin ratio was also decreased. The 
antitoxic function of the liver was normal. 

In her neuropsychiatric condition the following were found: 
insufficiency of convergence, positive Romberg sign, pronounced 
vegetative disturbances (salivation, increased tendency toward 
perspiration, cyanotic color of the face and extremities); the 
girl was depressed,"tearful and disinhibited. She told about 
herself eagerly, but con:':'used dates "and events. She was 
anxious, slept poorly,.and had auditory hallucinations; she 
had pulsations throughout her body and expressed delusions 
of reference; she refused to eat'and noted sensory disturb- 
ances. She "■■was, emotional, sought the aid of the physician, 
and wanted to be cured. 
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The following was  found through examination of the neuro- 
dynamics  during the period of.'-her psychotic state»,.the ■.::.■:■ 
strength of  the stimulatory process was weak;  constant  dis- 
turbances-occurred  in the positive conditioned motor.reac- 
tions • and in the differentiations  elaborated,   which was: 
evidence- of Cortical  inhibition (equalizing,   paradoxical   .-•• 
änd: ulträparadoxical  phases )v'. Ircrthe case of  light stimuli 
the "selective transfer to the^-econd signal  system wasxom-J 

plete:  for sound stimuli,   it'was inadequate,   which, may be -.- 
explained by the pathological condition of the auditory 
analyzer "--•■ Ml  hear".horns  in my. head, all the time.^; ..-   ■ 

After  treatment'With', antibiotics and drug-induced- sleep 
with a-'transition to a.conditiohed reflex state" [of sleep] •. 
the'patient remained practically thssame.    She continued to- 
be tearful,  melancholic and  said that people'didn11 like her, 
that  they didn't  want to treat her  thinking that she was bad. 
She complained of a headache arid'puls at-ionsJ throughout her 
body.    .    ..■:.'....';,....'..'.:;;:..;/......'    .,,   . 

Beginning-with 10 November*electric 'sl-eep treatment was -.- 
begun,    Surihg' the procedur e the girl-"f el 1' asleep rapi dly':: 
and slept up to  two hours.    By the  10th procedure a consid- 
erable" improvement could be observed:   the headaches  decreased, 
the pat i exit became- quieter,' her night's■sleep became normal, 
her  appetite'wäs' regained,   and': the: ideas of reference.^dls-.. : 

appeared\'   At  the end of the treatment:. {20 proceduresJ. the v 
psychotic'sighs,   headaches,   dizziness,   sticking in the  . 
cardiac  region disappeared;  the girl  became more alert;:her 
neurological' signs  disappeard also;    The'cortical  processes- 
became normal^' but" weakness of: the-stimulatory; process    ■ 
remained'1." •■•"•"••'      ;' '--'-•   "■'■■■    ■'   ■'■?"■■■■■    '' ' • ■'/■■ "•''■ ■•""•   ^   '■'        •••'' — 

' 'Taking" into consideration- the fact that  ideas- of refer-: • 
ence existed  in'the pat lent: and. that she heard voices  (spme~ 
times  assumin'g  ati" impe'fative. nature)y that a refusal  tO" eat 
was observed and that-there was a pronounced state of 
general   inhibition if was possible to consider the occurrence 
of"ah acute"schizophrenic outbreak here with elements of a 
catatonic  state'.    However,   hef accesslbil ity,' the lively 
emotional  state of "the girl,' the'presence of neurological 
slg'ns, * and the -'disturbaV.ce öf the senso ry synthesiis spoke 
against "this supposition;-   the presence1 of sore throats iri 
tW history and indicationsof swelling and pain in the 
joints,   as: well' äs muffling of fhe'bardiac'^öünds'änd' pains 
in- the- cardiac -area,' crunching- in "the' joints,   disturbances., 
of the cholesterol  arid protein'-metabolism made itr.-'possible. ; 
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to establish the existence of ä rheumatic disease of the 
central nervous system (rheumatic encephalitis). 

The favorable effect of eleclri'c sleep in removing all 
the-psychopatholog^cal symptoms, particularly .hallucinations, 
wal ?arUculariy striking in,the pMitfl- P ^LSUntn 
disease.* The fact'alsddeSferveä attehtion that penicillin . 
treatment and treatment with drugUftduced sleep which were 
used before the, electric sleep gave practically no results. 

"Finally, in the. last, very smali group of children (six) 
with reactive states, electric sleep treatment was also suc- 
cessful: headaches, slugqishness, disturbances in mood, 
depression, fears 'disappeared; the night's sleep was regained; 
the children became lively and active and participated in 
class sessions. 

We attempted to use electric sleep therapy in children 
suffering from traumatic involvement of the central nervous 
system; however, they promptly refused it, because they 
complained of an Increase in the headache, did not fall 
asleep, went to the treatment procedure reluctantly. 

As we have already mentioned above, the greatest percent- 
aqe of children and adolescents treated with electric sleep 
suffered from the cerebral form of rheumatic fever (70 per- 
cent). This is partly explained by the"fact that the 
favorable therapeutic result obtained at the very beginning 
of the use of electric sleep in. the: choreic form of rheuma- 
tic encephalitis. attracte4 our attention, and, for that 
reason, the number--of admissions "of patients with the cere- 
bral form of rheumatic fever to"the hospital increased. 
We were not wrong in our assumptions and obtained a benetI- 
cial therapeutic effect in almost 95 percent of the patients. 
A favorable effect of the pulsating current was also observed 
in still other diseases. Below, we are presenting a summar- 
ized Table from which it is seen that ä beneficial therapeu- 
tic effect was noted In 96 percent of the patients. 

On the basis of what has been presented we came to the 
conclusion that electric sleep treatment of children and 
adolescents with certain neuropsychlatri-c diseases is very 
effective. The effect of the pulsating current is expressed 
not only in an increase and deepening of the protective in- 
hibition but also in a direct influence of it on the brain, 
as'a result of which the regulation öf corticäl-subcortical 
interconnections Is very rapidly restored to normal. 
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Effectiveness of Electric Sleep Treatment of.Children 

-Number of patients 

Diagnosis Total 

Rheumatic encephalitis 
(choreic form)•;■"■'•-. 

Rheumatic encephalitis 
;.(residual.forms) 
Rheumatic psychosis 
Vi r us and, in.f 1 uenzä 1 >;: 

encephalitis  ,'•''. 
Symptomat id psychos is'' 
Reactive stat.e 

36 

P'rac- 
tical 
reco- 
very 

21 

26 12 
6 • ' 1 

11- ■■■: 3 
.. 5. ■■■ ■■ _ 

6 6 

Consid- 
erable 
improve- 
ment 

13 

13 
.5 

8. 
. 5 

No 
ef-" VJors- 
fect ening 

Z 

1 

Total . 90..   43". 44 

Our observations/constitute' clinical proof of this: .rapid 
disappearance of hyperkinesias^ disappearance of expression 
recovery from a disturbance .not".only in the daytime but also 
in the night's sleep, although the electric sleep procedures 
were carried out only in the daytime. 

In pat lent-Sh.-with'rheumatic psychosis we observed a 
•aisappearance.of the psychopäthological picture only after 
the use of electric,sleep; nevertheless, neither penicillin 
therapy nor pharmacologic sleep/with" a transition to condi- 
tioned reflex sleep;produced any effect. 

Finally, in the case of brain' trauma not only was there 
no effect obtained but there was even an aggravation noted 
•from the electric sleep: the headaches increased, the .feeling 
of well being, worsened;, and the children' refused the treat- 
ment. Transfer of. this group of* children to pharmacologic 
sleep treatment,and;then to conditioned reflex.sleep gave a 
good result. . ...'.   ■''..'.-,,, ■'■■..-^   '■,.•'•'■■■' 
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CHAPTER  III 

Th_ ^i„  nf Electric SlW to the Clinic of Internal 
 !   • Medicine « 

(The Treatment of PäUenTTwiTh Hypertehsive Disease) 

•Tho favorable results obtained .in the treatment of paUenU 

in certain diseases of the internal organs* . . 

-    Theoretical-considerations made us  look first of all  into 
fh* matter of those diseases  in the  genesis of which dis- 

'Ih®wl!b thecortico-visceral  relationships play a 
.SSS?iSn{np«?f   and 'specif ically,   hypertensive disease. 

The observations which we made at the Institute'of Psy- 
.h<!*% of t£> MirlStry of Health USSR on the treatment of 
nat^t*  with hypertensive disease with mental  disorders 

hi:-LSed^a;pcars::i\ix ^^^ äjsar. 
indices  are  in agreement with this — the blooa pres&m 
droppedo . 

o^wÄe briefly Presented in a review of the Uterature. 

n»««««»«n with 1953    G. V. Sergeyev at  the   Institute of 
The?a?v Sf^hfAcademy'o^Medical'sciences USSR (director - 
A    L    Mvasnikov, Active Member of the Academy of Medical 
e   , -ZJzZ iiS^pVhaa  been carrying out  electric "sleep treat- 
^„tenConSpä?ientsa

Wit6h hyCper?Ls?ve « = «se,«ith a comprehet. 
sive clinical-physiological  examination of them. .     . 

The results of these observations constitute the contents 
of  the present chapter. 

According"to current concepts,   hypertensive disease  is  a 
neurosis of the higher «fttfft* »•«•^•^^^•SSXJIOMMM 
lying which"there are disturbances in the In*f J?1*^™!^^ 
of the excitatory and inhibitory processes,  as the result of 
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which föci*of'r static excitätlori "arise: in the- cerebral cartex. 
As- a result of this, various', yögetätive-htimbraldisturbances 
develop, particularly 'art increase in.blood'/pressure... Arteriö- 
se! erotic- damage to'various' organs and! systems ris superimposed 
oft the'complex of" Its; neu'rogenic' symptoms, only in. the late 
stages of hypertensive disease,.   '..i-   ':. 

These" concepts of the'pathogeftesfs' and clinic of hyper- 
tensive "disease underlie its pathogenic therapy, in connec- 
tion with which therapeut lc-.prophylactic:measures are • 
directed at the. recovery .of 7the disturbed course of the v.. 
principal nerve processes. .'. ,s     , ''., 

■'■'■'  li  P. Pavlov's tremendous service was his indication of 
the favorable effect of protective inhibition as a ..physio- 
logical1''measure of "■protection .for 'preventing the death of 
the nerve cell, 'with which .li.is threatened in various 
^pathological condition'sV' Naturally, -the conclusion was =■- 
dr awtt as t o ; the ' nee es s it y of. increasing the phenomena of 
protective inhibition where 'they are inadequate, during the 
course of various diseases. •  •.'        . 

Clinical practice has completely, confirmed the propriety 
of this principle which; has been advanced .by physiologists. 

At' the' Institute'of Therapy of :.the Academy .of Medical' '. 
Sciences USSR and under the direction of Corresponding 
Member öf the Academy of Medical.:Sciences USSR N»"I. Sper- 
ahskiy treatment was given.to patients With hypertensive • 
disease'uslng'.phärmacologic sleep in various: forms . 

Clinical' observations' have shown that' in all the variants 
where pharmacologic sleep has ..been, used for a long time more 
or less" pronounced sighs of'intoxication,'may be observed; 
What has been- presented . gives?" ä basis, to -the considerable 
i nt er es t wlii ch l i s be i ng ; directed to „the. .e 1 ec t.r ic si eep 
problem at the present ;tiime. \ > . 

At the Institute of Therapy of the'Academy of Medical 
Sciences USSR electric s,leep Js being, used. in. the treatment 
of pätients with haperte^ II and; |Ilv 

Electric sleep treatment Is begun, after the' patients have 
been in the- hospital 'for sevenor. 'eight .days, at; which time 
the blood pressure drops toithelimits .possible^ and the, • ; 
pat lent s become accus tojtfied' to; the ■ hospital; surroundings. 
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The observations deal with 143 patients with hypertensive 
disease. Of which there were 10 With stage IA, 26 with stage 
IB 65 with stage IIA, 27 with stage TIB, «nd-13 patients 
Ifth staae 111A. There were 75 men and 66 women. According 
To ?heJr9ages the patients were distributed in the following 
way: there were 27 person* jrom ^1 to 30 years of age; 28 
from 31 to 40 years} 59, ^cm 41 to 50; and 29 patients from 
51 to 60 years of age. 'tn'all, 2,359 electric sleep proced- 
ufes were used. 

the Dfincioal indices in the evaluation of the effective- 
nesloVelectrld sleep treatment-were the follow^decrease 
in blood pressure, normalization of sleep and ^ovement in 
the general condition -i the recovery of the ability to work. 

As the result of a course' öf electric sleep treatment (on 
the average from 15 to 25 two-hour procedures) a decrease in 
blood pressure with a normalization of sleep, improvement in 
the general feeling of well being and a recovery of he 
ability to work were achieved in 90 patients (in 6 with 
stage IB; in 32 with1 stage 11A; in 47 with stage IIB; and 
in 5 with stage IIIA). 

The recovery of the function of sleep, decrease in head- 
ache, and improvement of the general condition'without a 
decrease in blood pressure were observed in 32 patients (in 
23 with stage IIA; In 9 with stage IIB). 

Thirteen patients showed an insignificant improvement in 
the sense of deepeningof sleep and an improvement in their 
general condition with ho decrease In their blood pressures 
(in three ^with stage IIA; in ten" with stage IIB). 

In eight cases.(two with stage IA; one with stage IB; one 
with stage IIA; one with stage IIB; three with stage^IIIA) 
no improvement occurred from electric sleep treatment, des- 
pite the adequate number of, procedures used. A marked 
emotional instability and excitability were characteristic 
of all these patients. 

During the course of the observation of the reactions in 
the patients with hypertensive disease during their electric 
sleep treatment certain rules and regulations were noted as 
a response to the use of a single procedure. All the  • 
patients fell asleep very r.eadily and quietly. They awoke 
Suietly also. As a rule, the patients, on awakening, noted 
a sensation of «freshness in the head" and general alertness. 
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However,   the  good feeling of well  being 'during the.process 
of administration of the first five 4.0 seven electric sleep 
procedures was  rapidly replaced by the usual  state of, gen- 
eral  depression and a feeling; of heaviness  in the' head 

Atthe end of the coürseof treatment,  following '15-17" :, 
electric sleep procedures,  the good condition following each 
procedure remained much longer,   and,   finally,   became more   ^ 
firmly established. . .,.. "■'..'■,". 

The depth öf' sreep!during the-electric sleep procedure   , 
and that after the pulsating current was turned off were 
different.    The majority of patients,awoke as  soon as the 
current was turned- off;  however,   some of them continued to 
sleep even after the current'had been turned off. .   It was ; 
noted that within certain limits'an increase in the strength 
of the  current and  an'increase in the frequency of the ..'. 
impulses  accelerate the process of falling asleep. 

Irt the  majority of the patients with hypertensi ve. di.sease 
regular  decrease  in the' blood pressure was noted at the end 
of each electric  sleep procedure by 10-15 mm, .of systolic 
and  5-10 mm. of diastolic pressure..    While the decrease' in 
blood pressure following each procedure was replaced by a : , 
return to the  Initial  level  one to one and a half hours 
afterwards,   following  10-15 procedures  and  particularly at 
the end of the course of treatment the  decrease  in the  level 
of blood pressure following "each procedure was permanent. 

As the result of- a course of- electric s1eep treatment the 
systolic pressure usually decreased by 20-30 mm.,  arid, the 
diastolic,   by 10-20 mm.    , , 

In patients  with'stage ilIArhyperterisiye disease the   ... 
blood pressure ,   as ;a rule/practically did not  decrease, .' . 
either after a single, observation or after, the regular    . 
course of treatment. • *"■ . _......' 

We observed a number of rules' and regulations,with.res-; . 
pect  to sleep itself in rtne treatment of patients.;with; 
hypertensive"disease with a course'of electric'sleep.    At. ' 
the beginning of the course of treatment^   following five to 
seven procedures,   the night's sleep was  increased, .and. the 

. nature of sleep itself'changed;    the bad/dreamt disappeared, 
and whereas  previously the patients had spoken of the day ' 
which had passed with all   its cares and.troubles  in.their 

■sleep,   now the dreams were öf a more Interesting and riot so 
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troublesome nature. In the morning, the patients felt much 
more alert, and the feeling of we.ight in the head lessened. 

Afterwards, following 10-12 electric sleep procedures, 
the patient also slept aftör dinner^ which provided him with 
rest in the middle of the tiayi During the first electric 
sleep procedures the patients developed only a drowsy, condi- 
tion. As the result of a course of treatment the total nisma 
ber of hours"of sleep per day reached 8 to 12. The patient 
became able to-fall asleep quickly in the;evening, sleep 
soundly without dreams and, on awakening in the morning* 
to feel alert and cheerful. 

Along with the hypotensive and"sleep-normal!zing effect 
observed in certain patients electric sleep had a favorable 
effect also on the retrosternal pains, decreasing them. The 
extrasystoles noted in certain patients were decreased in 
number• 

On days when the weather changed considerably, and parti- 
cularly when there was a marked change in barometric pres- 
sure during the same day, with raw foggy weather and a 
strong wind, the electric sleep procedures proved to be less 
effective* The patients fell asleep more slowly, did not 
sleep so well, complained of headache and a general poor 
feeling. 

What has been stated here also confirms the observation 
made by M. Ye. Shnitser and Ye. A, Gavrilova at Kislovodsk 
in the balneological treatment of patients with hypertensive 
disease. 

In all thepatients the sleepwhich occurred under the 
influence of the pulsating current was no different in its 
clinical characteristics from ordinary normal physiological 
sleep. In women who had hypertensive disease and who were 
treated by electric sleep the menstrual cycle and menopäusal 
phenomena accompanied by various emotional'onlays sometimes 
reduced the"success of treatment, complicated the means of 
carrying out the procedures which had been elaborated, and 
required greater ihdividualization of the latter and a longer 
course of treatment. 

These observations are in agreement with the data of Z. A. 
Kirillova who has treated women with involutional psychoses. 

individual patients with hypertensive disease in stages IIA, 
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IIB and IIIA, who .suffered -front consist a'rit' sleep disorders, 
and vin whoiji. various-hypnotic vphaT'macol'tfgic' agervts had been 
used in various combinations without .giving t,he anticipated 
..effect,- were demonstrativ* of .the4 effectiveness' of applipa- 
,tton of, electric s 1-e.ep „•. ■ The patients* suffered from insomnia, 
and only after, a course of; electric; sleep-treatment did. their 
sleep disorders disappear.: .< ,■ v< .    ..** -:'   v * '  '..*,:' 

Äs an illustration we are presenting clinical'observations, 

Pa.ti ent G-., • age 49, chemical engineer; Was treated a't the 
Institute'.pf T.herapy pf. the Academy of Medical'Sciences USSR 
from .17' through 30 November. 1954-.-.'.'. . -■•; "       • 

At the time of admission, shw complained of a stubborn 
headache,, : dizziness, :'.pSins>in the'cardiac area; palpitation, 
shortness of breath, general weakness/ persistent sleep' 
disorder in the form of insomnia, bad dreams and a general 
depression-in the morning, and increased excitability. ■', 

.. ..She had developed -normally. She successfully completed,. 
10 years -of school and wa£ graduated from a chemical • insti- 
tute. At the age of 24 she was married, had five pregnan- 
cies of which four terminated in delivery (the children .are 
alive), and one was .interrupted artificially. She began; to 
menstruate at the age of 16, and- has' continued regularly up. 
to the present time. •-. She denied serious somatic illhesses.. 
She. had always been, cheerful,:.jolly', IbV'ed sociability, had 
never, been reserved.,; but; at' the s'amV--t ime'j was"restrained,, 
and', wel 1: balanced;■*• ,She. selected;'her specialty according to 
her own wishes^ .Sthe.-loved <the work;,- and she obtained satis- 
faction in doing it. . :In-: her- everyday life she. was^ quite ' 
energetic\ai\d active. (She established relationships with 
people simply,; without, strain.•" She' was characterized by her 
organizational ^ability--and: her *. skill in arranging her time 
properly. Her reactions to life situations;were- adequate 
and. brief« ;  ■•■■.-..••.■•■ '■'■■       '-'"•' -'.'...','■ 

The present illness developed- in 1947; at Which time $hö 
had a severe headache, increased fatigability and excitability, 

All the pathological .'-igns described increased; In 1948, 
a diagnosis of hypertensive disease was made in the patient. 
In 1952,.: -she was in -the First-City«Hospital .for 'this disease, 
from .'where -she .was discharged wi th'a'certaln improvement.; ;;' 
The t.her .apeut,ic:;vef fee t was.1temporary i: 'Beginning with .the \ 
summer -df 195.4 her concUt ion deteriorated again-,! and in  -'"' 
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connection with that the patient was admitted to the Insti- 
tute of Therapy of the Academy of Medical Sciences USSR. 

On clinical and laboratory examination the following were 
noted: the second heart sound Was accentuated over the aorta; 
her blood pressure at the time,of admission was within limits 
of 220/100-190/100♦ there were no other notable signs of 
pathology in the internal organs. There was a sinus tachy- 
cardia on the electrocardiogram. 

Fluoroscopy of the chest cage: the heart was~of %he 
aortic type with a moderately enlarged.left ventricle, slug- 
gish and low-amplitude pulsation, and the aorta was elongated 
and thickened. . • 

dlinical analyses of blood and urine were within normal 
limits, the blood cholesterol was 270 milligrams percent. 

On neurological examination ho signs of organic involve- 
ment "of the central nervous system were found. Before 
treatment the patient had become asthenic, there were marked 
variations in mood, and. she was fixed on her pathological 
sensations. 

Beginning with 24 November electric sleep treatment was. 
begun. A drowsy state was noted for the first time during 
the fourth procedure, and a decrease in blood pressure was 
noted after the current was turned off (before the procedure 
180/100 millimeters; after it, 130/80 millimeters). During 
the course of electric sleep treatment.a normalization of 
sleep and"a decrease in blood pressure gradually occurred, 
and simultaneously her general condition improved also (the 
patient was given 24 electric sleep procedures). At the 
end of the course of treatment the blood" pressure had become 
stable: systolic — 150-140 millimeters; diastolic — 80-90 
millimeters. Her sleep was regained, and the patient slept 
from nine to ten hours a- day, All her neurotic reactions .. 
lessened; the patient became calm, collected, herssmood was 
alert and stable. She was discharged to work practically 
healthy. 

Diagnosis: hypertensive disease, stage IIB, 

." On Fig« 29 a diagram is presented which characterizes 
the dynamics of the decrease- in- blood pressure during the 
course'of electric sleep treatment:' the continuous curve ; 
shows the number of hours of sleep during the 24 hours of 
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the day; the crofcs-hatched columns show'the height of the ' 
blood pressure before electric sleep|.'the shaded, eoluxrins,-!. 
after electric sleep'(top— systolic; bottom —•' diastoli'C 
pressure). As seen from Fig* Z93  .the.number of hours of ■:'::■' 
sleep duringthe day gradually increased in a somewhat5 

wave-form fashion;' the1-blood pressure decreased, both during 
each individual procedure (if We compare its level before 
and after sleep) and after .the course of. electric sleep., 
treatment.' '" .v = .:    .-. ; 

An analysis of this- case shows that in a personality which 
had always been characterized by sufficiently. strong, and-V 
well-balanced nervous'- processes (before the disease she. had 
been energetic,'active and Was;able to■cope readily with the 
difficulties of life), a weakening of' the principal nervous-1 

processes and of their mobility occurred under the influence 
of a number of chronic traumatizing factors (war years,'ser- 
ious disease of her husband ,and ,his death) as :a result.of■■..:.■: 
which the hypertensive disease developed. , , 

The effects» of the pulsating current contributed to a 
recovery and normalization of the neuro dynamics,, which was- -.' 
expressed "clinical ly in a recovery of the function- of sleep, 
in a hypotensive'"effect, and in a' considerable improvement ' ■■ 
in her general feeling of well being... .   ., ■■'.'■■ 

Patient T'., age 48, a sorter, was.-. at\the Institute of 
Therapy of the "Academy of Medical Sei ences. USSR from : 15 . ' 
November through 21 December 1954. At the time of admission 
she "complained of headache, accompanied.'by nausea, dizziness, 
cutting-pains .in'-the cardiac.regiofi, shortness of breath on ' 
walking, and: vigoröüs movement,' superficial unrefreshing'brief 
sleep accompanied by bad dreams. 

These symptoms began to ''-trouble; the patient in 1946-1947 :. 
following"difficult personal experiences, when it became 
clear that her husband was. not. returning .from the war..  ": 

" At this time she began to'haye'a disturbance in her men-: r 

strual cycle.- Her last menstruation had been 1 May.1948..'■-•':'■ 
She did not go to thephyislcian, 'Her increased blood pres- 
sure (190/100 millimeter ;) was noted for the. first time in! 

October 1953 at the time of a dispensary examination; of ,the ' 
workers in her institution. She'had never, been treated," vand-• 
she was admitted to the hospital only on the advica;-of the 
physician observing her. In the. past two.years. variations" 
in her.blood;pressure had1been noted (190/110-100/100 milli- 
meters [?] )• 
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- She had been born into a family of a working man in which 
there were nine children. Her parents were poor. She Spent 
he? childhood.in Moscow. She completed four grades of the 
citv school. She was married at the^age- of 16 and lived 
with her husband fop 20 yearsi She had four pregnancies: 
two deliveries and two aWtlon*. Her children were grown 
up and healthy. 

In 1941. her husband died at the front; During the period 
of the Second World War the patient was in Moscow and exper- 
ienced considerable1 food deprivations. 

At the age of eight she had measles; at the age of ten, 
pneumonia. V 1947, pulmonary tuberculosis was found^ 
I?hemoptysis). Tubercle bacilli were never found in the 
sputum. 

Prior to 1954 she had been under the observation of a 
tuberculosis dispensary. After that, she was taken off the 
records, because the process in the lungs had stopped. 

Since childhood she had been quiet and well balanced. 
She had always been sociable and liked groups. She made 
fTienll  with other people quickly simply, and «ithout  • 
strain. Her reactions to external stimuli and to waiting 
were adequate. She liked her work, and she was JntjJ^ed 
in" It. She was purposeful, collected, was- able to distri- 
bute her working and resting time properly. She met life 
situations quite calmiy» 

Before her illness her sleep had been sound, prolonged 
and refreshing. A change in environment did not disturb 
her sleep. 

Her skin and visible mucosae were somewhat pale. Her 
joints were of normal configuration, mobile and painless. 

Heart:'borders were within normal limits; the sounds were 
muffled; the second heart sound.was accentuated over the 
aorta. The blood pressure at the time of admission was 
within limits of 190/120-170/100 millimeters. 

Lunqs: the borders of the lungs were within physiological 
limits,-and the mobility of the pulmonary margins was not 
restricted; breathing was vesicular everywhere. 

The abdomen was soft and painless:. The liver and spleen 
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could not be felt. Urination was |ree? ', the kidneys could 
not be fejt.' There, was no .cos^oyertebral angle tenderness. 
The urine was. normal •■•'..  „;.!,'.; 1 I"'.,[.. • ■,.....,..;.;•;. 

Blood analysis: hemoglobin 68 'percent; red blood count 
4,520,000; color Index.0.75; white blood count 7600; stabs 
4 percent ..segmented neutrophils 56' percent, eosinophils one 
percent; lymphocytes 30 percent;;,monöcytes nine P^ent; . » 
Sedimentation rate 10 millimeters ln\an hour. Blood choles- 
terol was 200 milligrams percent. 

Fluoröscopy of the".chestV.the heart was transverse, the. 
left ventricle.'was notably, hypertroph!ed; the aorta was .... . 
thicker, than normal,., and. the. diaphragm was mobile. 

The'.optic • fundus: showed no pathological.changes.  ; _ 

. Diagno s i s: hyper tensive; .di sea$ e, menopausal neuros is 

She was given 22 electric sleep procedures, which exerted 
a considerable hypotensive effect: the blood pressure before 
the beginning of treatment had been 1,80/110;. after it, 140/90 
mi 11 i'met ers . . Her.s1 eep. became no.rmal :.. before treatment her 
niqht's sleep had been superficial,., no more than five and one- 
half hours without .refreshing the. .patient and was accompanied 

. by alarming nightmares;, after treatment, ..i;t increased to nine 
hours, "in addition, the patient slept, one and one-half to 
two hours during the electric sleep procedure itself and no 
less than, one hour, after dinner., ^Therefore, the amount^of 
sleep, she obtained.in .a. .24«h.our, period .was 12..nours., The 
nature of ;her...sleep changed: also:, it: became, deeper, refresh- 
ing; her' dreams., completely, disappeared'."/ . . . 

The pat;ient',S: general- condition improved considerably; 
she', became' alert, and. her working capacity' was restored.. ■ ' 

.'•  In Fig.. 30 we:are presenting the dynamics of. tne; blood 
pressure during; thecourse of.', electric sleep treatment.. As 
seen from- Fig-. 30» • the number, of !hours of sleep gradually, , 
increased, and her blood pressure decreased (see key. for,,. 
Fig, 29). 

Therefore,  the observation presented  is similar to  the... 
previous one both'with' respect 'to. the causes of the develop- 
ment" of. the- hypertensive disease,; Its clinical, course sind/ 
the. therapeutic, effect.   .    ... =,,;;._4,,..J ;..... ;-   - ;- ••• .•;•,:.■-■•;■:■  -. 

In observing the dynamics of the clinical course of 
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hypertensive disease  during  the course of treatment of the 
patients with electric sleep"the^author made an attempt as 
much as possible to clarify the importance of suggestive 
and conditioned«reflex factors   in the mechanism of the phys- 
iological  effect of  electric-sleep«.' 

A group of 35 patients'vHth hypertensive disease of 
stages  I,   II  and  III was  separated out  in which one of the 
main complaints was   a disorder of sleep expressed to varying 
degrees  up to complete  insomnia. 

The essence of" the control observations amounted to  the 
following:   after a seven- or  eight-day preliminary clinical 
examination,   when the  patients had become adequately adjusted 
to the new surroundings,   electric  sleep treatment was  begun, 
but during the first six or  eight  days they were given the 
so-called "base-line procedures," that   is,   without switching 
on the current.    The  electrodes were applied to  the patients, 
and it was explained that  the current characteristics were 
such that  it would produce no sensations at  the time  it   •- 
passed» 

The tvjo-hour" procedures; without switching on the current 
were carried out  every day' and   always at the same time  (from 
11  a.m. to  1  p„me).    Before and after the  procedure the 
blood pressure was measured.    Two hundred and forty-five 
two-hour procedures were performed on these patients without 
switching on the current. 

The observations  showed  that  in 8 of these 35 patients 
a drowsy condition was  sometimes noted during the "base-line 
procedures";   however,   their feeling  of well  being remained 
without any apparent change'regardless of the  duration of 
the procedure   (from 30 minutes to two hours).    The blood 
pressure remained at. its  high initial  levels;   the night*s 
sleep remained  interrupted,   superficial  and  not uncommonly 
was  accompanied by unpleasant  ds»eams.    Following the proced- 
ures without  the use of current  the majority of the patients 
complained of weakness,   fatigue and a feeling of heaviness 
in the  head.    All  the other symptoms of the disease remained 
the same. 

Afterwards,   the pulsating current was  switched on,   and 
during  the first few procedures sleepiness  developed  in some 
of the patients of this  group which at the  end of the pro- 
cedure changed into  sleep.    In the majority of these patients 
a decrease  in the  blood pressure was noted directly after 
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turning off the current,, as usually* occurred after ;the 
therapeutic electric sleep procedures,»^ £ven those 'patients ~ 
who dia not fall  asleep under the influence of the pulsating 
current noted, -an •impr-ioVemeht in; the; fueling of /well-being' 
directly .after, the-procedure;   their, bl.o'od pressure also •*'  1' 
dropped below the original.    The changes .mentioned in' the.   .' 
general condition of the patient.svYwere to- a considerable.  i:lr 
degree associated with the length of time they were under 
the. ..Influence of.« the pulsating current, and reached •its  • '"• 
greatest degree of-expression at the end of the two*hour,?:;.': 

procedure...':,-  .•'■,,>' ...'-.■;,•   •-•;:■;•:.•   .:"  ':.':;'. ;':'::   '"•;'. 

Afterwards,   during the coürseof electric sleep treatment 
the . bloo.d pressure, in' the... patients- with hypertensive disease 
stages .1 and. II   dropped to•.-,normal .    In the patients "wi th•:•'•■• 
hypertensive.disease of the  III  stage no such reduction;in* ' : 
blood, pressure; was noted; -although; their  general condition  • •■ 
improved considerably,  and   sieep.-was  restored to normals«   •'•' 

In the'majority of ■.the patients .of this  group the 24-hour 
sleep at the time of discharge reached  10-11  houi*sB    The 
sleep which occurred during the-procedures did not  interfere 
with their failing   asleep during, the .hours   af ter • dinner ."•■•.• ;' 
The night's sleep became  deeper and more  refreshing.    The 
patients -were discharged and were essentially capable of '; 

working.....' ■■.-..>   •.<.-■.•■• :•   ::.,— :   '■■i>'    :-■•'■'',"' v ••■..- v.. 

"It was characteristic that on their "days off"  the 
patients ..who had ibeen given 10-12 electric sleep'.procedures 
became si espy during ^theiSfame:'hou.r.Sv(from 11  ai,m, to 1 .p*m.) ' 
at which  they had been given the  electric sleep procedures   ' ■ 
on their work days0    In patients who were given the "base- 
line procedures,", that is, -wit.hout .the current,- no  sleepiness 
occurred during   these hours.    Therefore,' the  suggest! ve '• 
factor .'which was  the predominant; one and essentially "the    '•>•■•■ 
only one during, the administration of -"baser-line, procedures" 
did no:t'"exert any beneficial- effect on the course of hyper- 
tensive disease e\ren in  those patients  in whom a superficial 
state öf sleep. .Inhibition developed under the -Influence of 
suggestion at• such procedures. .-,-   \ ■ '  '< •• •      -•■:     • \ - • 

" G, V. Ser'g.eyev;.believ-,s that; the conditioned-reflex factor 
still  plays  a certain part with respect  to the rapidityof 
fa.l 1 in.g  asleep.under the effect of ,t.he pulsating currenty "'■■ 
but only after a, number -of. procedures wi th the current has ■ 
been administered,,, at "which t ime> a conditioned reflex for- 
time . has, been-, elaborated.;   : -v | :}-\- h ■:.■'■■.   ■>:••.•■■"•   ''■"■■  v:u • •••.;.■■   -->■<■-:■;.,-:- 
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As an illustration of what has been stated we are present- 
ing clinical observations., 

PatientP;, age 34, housewife, had been in the hospital 
of the Institute of therapy of the Academy of Medical Sci- 
ences USSR from 12 September through 16 October 1955 with 
the following diagnosis-,hypertensive disease, stage I1A* 

She had been admitted with complaints of a stubborn head- 
ache, chiefly in the ocdipital region^ palpitation, pains"in 
the cardiac region of compressive nature, and a persistent 
sleep disturbance. 

She had sufferedfrom hypertensive disease for about 10 
years. She associated the development of the disease with 
prolonged difficult experiences of personal nature. At the 
time of admission and for the initial part of her stay in 
the hospital her blood pressure ranged within limits of 
220/140-200/120 millimeters. On examination of the genito- 
urinary sphere no pathological signs were found. 

The data of chest fluoroscopy^ electrocardiography and 
other examinations were normal. 

She was given a course of electric sleep treatment — 25 
procedures (of these, the first nine were without turning 
on the current)« 

Clinical improvement occurred only after the procedures 
in which the pulsating current had been turned on were 
administered. 

In"Fig, 31 it is shown that during the base-line proced- 
ures the blood pressure did not decrease and sleep did not 
improve (for key see the description for Fig, 29)» The use 
of electric sleep in irtiich the current was turned on led to 
a decrease in blood pressure and to an improvement in sleep. 

Patient Ni, age 29, ski lied"workman in an art shop, was 
in the hospital of the Institute of Therapy of the Academy 
öf Medical Sciences USSR from 3 through 29 October 1955 with 
the following diagnosis» hypertensive disease, stage IIA, 

She had been admitted w£&h complaints of headache, general 
weakness, and insomnia. She had suffered from hypertensive 
disease since 1951, On examination in the hospital an 
increased uptake of the radioactive iodine by the thyroid 
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glaYid was noted.    Otherwise^: the; laboratory and clinical  ■-•■'■ 
examinations 'showed no essential' abnormalities.    At  the   ;; 

time of admissi'oh'and  during-t-ne'initiar part' of'his stay 'i? 

in the hospital  her blood pressure ranged within limits of 
190/12-5^'lBO/ri'O milTimet^fS«-• 'Sleep :was superficial,   dis- 
t-urbedi   and •wit'h nightmare's *:^  HI " ::"' 

■   ..  ■    .      ..._'••. •    *    -        » ■**.'■>,*■      ',    /•»*;,  -J"; -.   .    .••'  "   '■ '*'        ■  .'. 
x ;■     ,   '•   ; .        . •       .    - *     '     ■ ..•■.*.-   ^   *    '  r •   ,-••.*■ ■ 

Seventeen electric sleep ^procedures were given,   of which 
the first six were without turning on the current.    Clinical 
improvement was. noted örily'äft^r;'the patient begähtö receive 
e 1 ec tric sieep. procedures, in;wh'ich the c'urren't was' turned on• 

A-. -•■.;.;■••■:;• f-■.■-■.■•..•'•   >;-..: • ">:''>   '"■■  r.-5-"■■.'.'•■■"•    ■■■■'■   .'■:"•'•■      .•■■:.■;■■;:■<• 

•Af the  end of the. course of-treatment'-a hypo tensive effect 
was acliieVear""tK&-^öo'd-li)Pfes«üre-,:¥röjcip-ed to  140/60 mill.imet- 
ers;';her 'riigM'*s'--Vl*:epr-*öaiittß^'u.p.t'ö--i"l': hours and  became deeper 
and more r'efr^hlhgv-ICn'Fi'gV 3#:t^^ -and"' 
blood pressure- are '-shown1 when 'procedur*es'without the current 
were used' and  älSö'thbse'^'in which'the/cürr'erit -Was turned; on 
(for key see description accompanying Fig, '29)"'•-' ' :. .- 

•Since the working- hypöt:h'esi¥ of-the" mechanism of action ^ 
of  the el ec trie' ©1 eep" assume sä' normalizing effect of'the ;' 

comparing th'e'bhah'g« 
observations-'" of' the patiehts-'during the course of electric ;' 
sleep- tre'ätmeni of1 them. \:" ^--'':; "■ ; ■■'"'■     ' ,'-'.'"" 

G. V» Sergeyev investigated the higher nervous activity ■ 
of the patients by A. G. Ivanov-Smolenskiy's.method of 
speech'1 reinforcement'''during th£.' process of 'treating them; 
with' electric sleep. -Here, the' problem' was to obtain com- 
parative data'concerning -the'-öour^e of; the principal nervous 
processes in the. patients before and after electric sleep 
treatment;.• _\'* •' ^ I\  .. ;'''; 'J " . ""7';'''".'.;. "!]'''}' i'.. .  '".... , /..' .-.'.,''•"' •''"..','.. .. 

The r äpi d ity\'of * formation and ' cohs'oi i dat ion of the cbn- 
ditioned motor;;rec.ctions' elaborated', "the' speed of: formation 
of differentiating' inhibition1and the stability;of\ the '•''•'_;'■''<; 
inhibitory reactions' were investigated,'  ' . ' ,   *  ; - 

Through the investigations mentioned various disturbances 
is': higher ,nerVous: activity were 'found in the; majority of 
patients observed.; A weakening of the stimulatory process : 

of varying degree's, from delayed: formation of a positive 
conditioned ;ref lex or f ai lure of-'consoiidätröri of' it;' to'the ' 
inability tö'elaborate'it without'pr-ellmihary' verbal -instruc- 
tion, was observed before treatment in patients with hyper- 
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tensive disease, stages IB and IIA. In some of these pat- 
lints there were intersignal reactions aside from the 
delayed formation of the conditioned association. 

In a number of patients a broad generalization of the/ 
stimulatory process was observed not only within the limits 
of Theanalyler investigated (visual) but dlso with an irra- 
diation of it to the neighboring (auditory) analyzer. 

All this gives us the grounds for;Speaking of a weakness 
of the stimulatory process in patients with hypertensive 
disease  During the course of further invfcstigations of 
?hes1?patients it was found that in mahy.6f them, In addU 
tiln to the signs of weakness of"the excitatory process 
M?Jd* th«. iSr« also, other disturbances in the ^rodyna- 
mics. These disturbances primarily characterize the condi- 
tion of the inhibitory process and attest to a weakness^of 
internal, active inhibition and a predominance of the pro- 
cesses of passive inhibition. . 

A weakening of internal inhibition with a difficulty of 
elaboration of differentiations and a failure of consolida- 
tiön of inhibitory reactions were observed in many patients 
with hypertensive disease, stages IIA, IIB, and IIIA. 
Difficulties in the elaboration of the stereotype, particu- 
larly in revision of it, were observed lira considerable^ 
number of patients before treatment, which was evidence of 
a disturbance in the mobility of the principal nervous 
processes. 

Sometimes, phasic states were observed before treatment 
in tte patients examined, chiefly in the form of reactions 
of the ultraparadoxical phase type. 

A study of the higher nervous activity of the patients 
after completing the course of electric sleep treatment made 
it possible to convince ourselves of the fact that in the 
areat majority of observations a normalization of the 
neurodynamics occurred in parallel with the c inical mprove- 
ment, which the author did not find in control investigations 
following the "base-line procedures." 

In those patients In ^om a reduction in blood pressure 
restoration of sleep, and lessening of many other pathologi- 
cal signs characteristic of hypertensive disease were 
observed after electric sleep treatment there simultaneously 
occurred a normalization of higher nervous activity. 



In patients with hypertensive disease,, stages IIA and 
IIB, with pronounced clinical manifestations of it and a" 
considerable'duration of the disease there was no complete 
recovery of"the disturbed processes of higher nervous 
activity; at the same time,"the clinical results also proved 
to be insignificant. Essentiallyj they amounted to a certain 
improvement in the night's sleep and in the general feeling 
of well being. The hypotensive effect was not very definite. 
Oft examination of these'patients a delayed formation of the 
stereotype and difficulties in revising it were found. 

In generalizing on the experience öf the clinicophysio- 
logical investigations on patients with hypertensive disease, 
stages IA, IB, IIA," IIB and I IIA, who have received acourse 
of electric sleep treatment, it Is important to note the 
following basic factors which, in G. Ve Sergeyev's opinion, 
contribute to a greater understanding of the mechanism of 
the therapeutic action of electric sleep: 

1) A regular decrease in blood pressure directly after 
the electric sleep procedure with a general hypotensive 
effect of it during the course of the electric sleep 
treatment; 

Z)  Restoration to normal of the disturbed sleep function 
both"with respect to its duration and depth; thereby, fre- 
quently the first to be recovered was the night*s sleep; 
the sleep during the procedures themselves occurred during 
only subsequent electric sleep procedures; 

3) Complete elimination or considerable lessening of a 
number of pathological sensations which usually accompany 
the course of the disease; 

4) Normalization'of conditioned-reflex activity of 
patients with hypertensive disease during the course of 
electric sleep treatment of them. 
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Patient  G.    Hypertensive Disease IIA.    Electric 
Sleep Treatment   (explanation  in text), 
a—  days of  disease,- b — blood pressure in mm.; 
c —  hours of sleep;   d~  electric  sleep proced- 
ures;   e --  sleep;  f— during procedure;   g— 
during day  (after  dinner);   h —  at night;   i — 
for the 24  hours. ; ...„ 

a ''Mtämmti^WÄ$^™&ti 
TT7 
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Patient T.    Hypertensive Disease. 
Treatment   (explanation in text). 
[ILetter key same as  in Fig. 29.] 
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c — hours of  sleep;   d —  elec'tricrsle.ep; proaed^ , 

...- „ v.; -.-uF.es.;; .,e .-.-. .sleep;' f '■--  during procedure;   g — 
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[Letter key same as in Fig. 31.]  
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CHAPTER IV 

Electric Sleep Treatment of Early Toxemias of Pregnancy 

1 

Toxemias of early, pregnancy constitute a pathological 
condition frequently' associated with a pregnancy which 15 
normal in all other respects *• 

In the presence of. a physiological pregnancy and during 
the first few weeks of it the great majority of women note 
certain changes in their conditions* instability of the mood 
appears, irritability, tearfulness, sleepiness, and sleep 
disturbance (at times an insurmountable sleepiness; at other 
times,-on the other hand, insomnia), "whims" in eating, 
nausea, vomiting, salivation,"intolerance of various types 
of food and odors. Usually, thtse conditions are not per- 
manent and completely disappear by themselves in the 16.th- 
18th week of pregnancy* 

In certain"pregnant women, however, these signs assume a 
definitely pathological character« the nausea and vomiting 
Increase and become more frequentj the vomiting sometimes 
occurs 10-15 or mofce times a days even assuming a persistent 
nature. An aversion to food appears, not only to the type 
and odor of the food, but even mention of it produces 
vomiting. Loss of weight increases, there is a marked 
wasting, and-acetone appears in the urine. A decrease in 
thepsychic tone is noted In the neuropsychiatric condition 
of these pregnant women with definite asthenia, emotional 
ability, depression of the mood, fears, irritability, tear- 
fulness, and touchiness. All these signs occur against a 
background of considerable adynamia. Usually, the pregnant 
woman who has early toxemia lies in bed in a stiff position, 
most often on the back, afraid to move lest she induce 
vomiting. There is an expression of suffering on the face, 
which is somewhat frozen,, She answere questions in a quiet, 
depressed voice, accompanying her answere with tears and 
expressing doubts as to whether she will be healthy and can 
deliver a baby. 

Not uncommonly, the course of the disease assumes a pro- 
gressive character and iorces the physicians to resort to 
terminating the pregnancy in view of the threat to the woman»s 
life. 

The problem of the causes and mechanism of occurrence of 
the early toxemias of pregnancy remain unclear to the present 
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time.   -A-number--of. theories exist .which, explain the.problems 
of etiolögyrand pathogenesisJof :the.:early: toxemias from    "   ^ 
different points of vi.ew -r-'.. hormonal/..toxic, .'.reflex,   psycho-t 
genie,   etc.    The main defect  in these theories ' is- their ..one- f 

sidedness .and insufficient consideration of the leading Töle 
of the "nervous  system- inthe occurrence, end formation of  . 
early toxemias. as-. we.i las. the-- significance of. the. environ-. ;. t 
ment, • which under  certain conditions;, .can be. a factor      .... ••;; 
influencing -the. body, through the. c.e;v>ral.. nervous, system, .       , 
through'-' its, receptors, through, the^ first... and■.• second" s ignäl  .' 
system/ and- can-produce- pathological'..changes, at-'.times.;.       ;; ;• 
Therefore,  the; therapeütiC measures, us.ed. in..obstetTlöal..;.; .';; 
practice in the early toxemias-, of "pregnancy, frequently are .'; 
of  a symptomatic. iiat-.ure-; and.".-do.,not provide a. sufficiently' \.. 
permanent  therapeutic effect>-; •/   ..;•.   ■..■:.-...-,••-'_• ;    ;•■   •--'-..■; 

Only recently have- methods, of .pathogenetic.therapy^öf the 
early -töxenii as of pregnancy--begun to ,be worked out. • Among   '-' 
the  latter  should  be mentioned,   for   example,   sleep treatment, 
which when -used 'in the form ;of,'.phan.ia,c.Qlogic Sleep maintains 
all  of the shortcomings characteristic of it. 

In:regarding electric sicepYas.one o*f the mo.st physio- 
logical  types of sleep treatment,"we have suggested utflfz- 
ing  it also  in the treatment of toxemias of the first half 
of pregnancy.   '■- r,-:,;:!,i:v   t-.■■■■';:■■ •■; -  -■•■..••'..-;; .--. ••;■:   ,,~ ;.;-,.,.,., •: 

The initial-observations along,this  line were made at 
the   Instituted .Obstetrics and Gyn.ecology of' the Ministry 
of  Health USSR inl95ir(N. M, .L.iventseV,  Z» A. Klri'liova-  ■■•■. 
and &. A.IVenie.ri)-« : Afterwards,  .the. work was continued 
there^by W A*-A'.a'amova.-. (head, of i;the.-:hospital -- Ye,;£••' ';•■•■' ■ 
Romahova),.,.':The observations; wer'e.made, oh. 50'.patients, 
whereby.- eLectric; sleep, gavev'a beneficial  effect in 48 of _ • ■;.- 
them/ and pregnancy had-to be- Interrupted in only two;  , 

The women were admitted to the  Institute during  the early 
periods .of-pregnancy, (fiver.to .seven weeks.) for. toxemia of 
pregnancy.' ■ In: 20 of - them the'ooiirse.. of xhe toxefrii _a" was, 
severe;."frequent: vomiting was noted; .(from five-six to. ten-  . 
twelve times a day)/ -bohsiderable. weight, lbss>^ and  the;;.  ' 
presence of ace'tone in the -urine. :/Ih the other. ,30 Women V 
'the course of :th.e -.disease was- mi I'd er', • In alX.. various    .-   r: 
neuropsychiatri'c.;di'sturbances were -observed, which may be '■• ; 
characterized- as asthenia,  neurotic,..and' asthenic-depressIve 
states.   rThese-.conditions :^wre?4äb;i;ie.andL were definitely 
associated: wits* fluctuattons, irir the som,ati«r ^phe^e^   A  ; 
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characteristic of this ,group of patients was the fact that 
they all were hospitalized with the aim of somehow keeping 
their pregnancies; because they very much wanted to have 
children. •■*<.' 

" All the"women domplaihed of a depressed mood, expressing" 
this with the following Words: "my mood is depressed* I want 
to cry all the time; everything seems sad and,there is no 
happiness," "I so much wanted to have a child, and now I am 
still not happy." Usually, there were complaints of severe 
weakness, loss of interest in everybody: "I can't think of 
anyone; I can't read; I can't assimilate anything; every- 
thing has faded; 1 Want only one things to stop vomiting." 
The patients expressed the fear that they will not be able 
to carry their pregnancy to term, that the nausea and vomit-, 
ing will never stop, that they won?7t ever be healthy again. 
Some of these women said that only the very great desire to 
have a child made them endure these torturesome states. 

We are presenting our observations as an illustration. 

Patient Z., age 30, was admitted to the Institute of 
Obstetrics and Gynecology 12 January; was discharged 14 
February 1951. 

Diagnosis: pregnancy six weeks, vomiting of pregnancy. 

Second pregnancy. At the time of admission, she vomited 
IE times a day; she had weakness, loss of appetite, and 
nausea. There was acetone"in her urine. Her mood was 
depfessed"for the most part, and she was melancholic. She 
wept all the time, could not concentrate, could not read, 
and said that she could not assimilate what she read. "The 
first four days after admission to the hospital the patient 
was treated with enemas containing bromides, but her condi- 
tion did not improve. 

Oh 3,7 January electric sleep treatment was begun. At 
the time the"current was turned on she noted a sticking in 
the area of the bridge of the nose. Soon thereafter, a 
condition of pleasant drowsiness occurred which pasrsed into 
a deep sleep; at subsequent procedures she always slept. 
During the treatment the strength of the current was brought 
up to 14 ma. The patient's condition gradually improved, 
and after the sixth procedure the vomiting occurred only 
five times a day; after the eighth, once a day. The patient 
herself noted that following the electric sleep procedures 
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she became alert and that her disposition was good. After. . 
17 procedures the patient was'discharged in good.condition • 
in the  10th week of pregnancy. 

.. Patient S*,/age '25/ was admitted to the Institute-of. -• 
Obstetrics arid Gynecol'og^ Z January; discharged 1 February 
1951.'    - '•     -■■ •;_;  _. '';■;•.■'.   .!       ..    .;' I'l;.. '..''-.■■■• <•" 

■■■■    Diagnosis:' pregnancy.five; to six weeks* Vpmi ting of. pregr 
nancy* '■■■  ■        '' ;     ;_,.'.'J''•.'.' ..'••.'        ■•• '.'', 

She was   admitted with'complaint's of constant nausea, 
vomiting four, or five, times  a. day; , loss of weight,   decrease 
in- appetite*   general weaktVess,   dizziness,   irritability, ' 
tearfulness and'touchiness';    The; patient wept on account of. 
trifleä;   she di d" not'want to move or to'think*  she had some: 
kind of ' indefinite fear. ;" During the first  10; days  treatment 
waö given with eriemas'.cqntäining"bf.6mides,   but her condition 
became "worse,   arid  the vomiting-'continued. to\ be persistent;   • 
the patient   lost weight,   and'acetone appeared in the urine. • 

Beginning wi th* 17 "January the .use of eleCtricsl.eep was 
begun;- the current strength was; w.ithin "limits of eight to 
ten ma,   the frequency was one ,and ..a.half "oscillations  a 
second. • -During"the procedure a flight  sticking was noted 
in "the area of- the  supräorbital 'arches, .and then a mild 
drowsiness appeared,  which; wab.^m'airitai^ed .throughout"the - •■• 
procedure«    'After the; fourth procedure she noted that she..-, 
had  become considerably ;more active and that she; was  less    ..••* 
troubl ed by: nausea and  vomiting-''■j; her;. mood, became- more even;- 
during  the  procedure she "experienced ;a feeling.: of pleasant , ; 
rest iwhich-passed  into drowsiness; . she sleptleven. after  the 
current: was  turned--off;:   After; the sixth procedure the .    > -,:■' 
nausea and  vomiting-became  ieös frequent,   and. after- the •-.   ■■■•.,. 
eighth-procedure, • the vomiting  almost  stopped.    Sometimes,,  ■ 
she was nauseous  but to a much lesser degree;  she developed 
an interest   in reading,   and said that. she,,began-to miss .her 
home,"whereas  everything-had been .iriäifferent  to her up to- 
that time.    Fifteen electric sleep .procedures ..were giYen; ; 
at the last procedures  the current strength was brought, up.   . 
to  15 ma.-  Her" genera 1 corid it ion was-goo d^   lively;  her mood ; 
was even,  alert. '. On 1 February she.was; „discharged homeuln 
good condition.       --      -        ' :.-''•' 

Patient Bi, age $1, was admitted. to\the- Institute of •= 
Obstetrics1 and öyriecölo^y .r^VJ^^'iyy'^s.l.diMlifirge.d^öO..;-' 
January 1951-.-' •    *      ..   '.'   "'):'. "'.':..'^,.,:   ;:.v-^:; -.-.:.>j-   . •.: 
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Diagnosis: pregnancy eight weeksj vomiting of pregnancy; 
salivation. Second pregnancy. The course of the present 
pregnancy had been complicated by,nausea; for five weeks to" 
which had then been added salivationi During the past month 
she had- lost four kilograms in weight. : Albumin appeared in 
her urine. She secreted up\ to 700* cubic centimeters of :,_, 
saliva a day," Her mood was very much depressed. The patient 
wept* all'the time, did not believe in het* recovery nor in the 
treatment. Food and the appearance of it'caused disgust, and 
she had a complete absence of the desire tö' eat* Recently, 
her sleep had been very poor, and the patient dreamed that 
she was eating some kind of "nasty foodi"- 

Electric sleep treatment was suggested for the patient. 
On 17 January the dosage of the pulsating current on the 
brain was determined. The current, strength was within 
limits of five ma; the frequency, . one and a half oscilla- 
tions ä second. Atthe time of turning on the, current the 
patient became excited, and stated that it was sticking her 
everywhere; she was anxious. Then, she gradually quieted 
down, and at the end of the procedure offered no complaints. 

On ie January she felt good during the electric sleep 
procedure* she had no nausea and her salivation became less; 
she secreted 500 cubic centimeters of saliva per day. After 
the third procedure the salivation decreased 'still further; 
she had no nausea, and her appetite improved. After the 
fifth procedure the patient"noted that her salivation had 
completely stopped, and that her appetite had come back. 
During the'electric sleep procedure she had drowsiness and 
also a'state of pleasant rest. After the eighth procedure 
the patient noted that she was in a good, alert condition 
and* that she "wanted to go home; she felt entirely healthy. 
Fifteen electric sleep procedures were given. The patient 
was discharged in good condition in the 12th week of preg- 
nancy.     ■■'■'•'■■■' 

"Electric sleep treatment gave a beneficial effect in other 
patients also. The number of procedures given ranged from 
5 to"20," The dynamics of the"disease during the course of 
treatment were usually characterized by the fact that from 
the beginning the general condition;:and disposition improved; 
the vomiting and nausea gradually stopped. 

As is known, nausea and vomiting in pregnant women later 
stops even with ordinary treatment,, but .electric sleep 
accelerates the advent of a normal condition. All the 
patients were discharged between 10 and 12 weeks of pregnancy, 
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and they all delivered he^ljtfectiildren at term. 

-     improvement  in the neuropsychiatric .Qondltjpn., .fcte .Jjssa 
tion. of- vomiting, „nausea and salivation 'show that  electric ;:        IS effective, therapeutic method also, in Jh.e. toxe-, 

:miaIPof Änancy,  and that it makes %t possible' to . adminis 
••KSiS. «Si tment without :the ^use of .narcotics,  which are 

particular" v. undesirable' in" the toxemias of pregnancy^ In, 
addition,   electric sleep treatment  shortens the titoe that 
the patients are, in the hospital to  10-15 days.. ..,. -.•..;t:. 
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Conclusion ■' 

Electric sleep is a condition of sleep inhibition produced 
by the application of an electric Current; it constitutes a 
substantial supplement to ou^ arsenal of therapeutic measures. 
Electric sleep, which we have studied since 1947, should be 
distinguished strictly from electronarcosis; which we also 
studied earlier. 

Electronafcosis is produced by a current of comparatively 
great strength and is accompanied by marked sensations which 
are'preserved distinctly in the memory of the patients; this 
contributes to the occurrence of a very negative attitude 
towards this procedure in the patients. 

Electric sleep, which is produced by a special apparatus 
which we have developed which gives weak rhythmical stimula- 
tion, not only does not produce unpleasant sensations in the 
patients but, as the patients themselves characterize it, is 
also a peaceful, pleasant procedure which produces a, feeling 
of freshness, alertness, and to which they are attracted. 
Dreams during electric sleep are of a pleasant nature, even 
when they have nightmares at night« 

We gave considerable attention to the elucidation of the 
physiological nature of electric sleep. The investigations 
led us to the belief that the direct effect of the pulsating 
current on the brain produces the condition of inhibition, 
which is very similar to although not identical with natural 
sleep. We have called this; condition electric sleep, using 
the terminology adopted in the laboratories of I. P. Pavlov 
with respect to sleep produced by weak rhythmical stimulation 
of the skin.  (F. P. Mayorov. History of the Teaching on 
Conditioned Reflexes. Published by Academy of Medical Sci- 
ences USSR, Moscow, 1948, page 250.)_ 

" Electric sleep has its own definite physiological charac- 
teristics which are very similar to those observed in'natural 
sleep* the pulse and respiration becomes slower, and the 
previously disturbed respiratory rhythm and amplitude become 
normal. 

A wave-form process similar to the periodic type of res- 
piration may be observed in the hypnotic phases with the 
gradual diffusion of the inhibitory process. 
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• Pi et hvsmo grams' dürlng'electrlc Sleep, have a tendency.to 
rise. While before« electric'sleep an* inhibition of -the •..- 
seconds and "third-order waves•: isvnoted ,on .the plethysmogram, 
during electric sleep they gradually appear.- •   : :. . -. ;;■.:• 

The dynamics of the conditioned and unconditioned defen-. .. 
sive and vascular reflexes are similar to what is observed 
in physiological sleep: from: the beginning a gradual, inhiM- 

' tion occurs of-the'conditioned and then of the unconditioned 
reactions, whereby hypnotic phases may be observed ,in.the,. ...v 

* dynamics of el ectr'ic; sieep' -- equali zing, , paradoxical. and; 

ulträp'aradoxicaiV '••:' ":-■v'      <••'•■' .'-r-- 

-  Tiie dynamics of Electrical activity of the; brain are'also- 
■ verv similar- to what occurs^ in'physiological sleep: slow^  . 
waves gradually'appear/vhich..then: become the dominant rhythm, 
which attests to the' development of: ah inhibitory st-at* in, . 
the cerebral corteXV '' At the'.same time, -as* experiments :pa ... 
animals have shown',' the ■optimumrexcitation rhythm appears? in 
the: el ect rb thai amogr am. -Owing, to the great reactivity, of the 
cortical' cell's^and the inductive relationships between the , : 
cerebral' cortex'and the subcortex sleep inhibition develops 
under the effect of the •pulsating current.. . .: •.*■ 

" Biochemi cal examinations are "'evidence that -a decreas e in : 
the oxidative processes in electric sleep is, in general, 
less-than l/h'physiologic s'leepv^Sometimesy even an -increase 
in the oxidative processes; is 'noteoV; : ••.' .■■'••■;'■'" 

Electricv<slee> has ■ proved to be "a mild attd completely : 
ha'rmless: method of 't^eätmen^ which Vetoes; not pro due e^any com- 
plications .v1Pör the "pur pose- of -intensifying 'its. effect we 
have in''d'ertä'i-ri-Variants used the combination of 'elec.tric -; 
sleep wtth:c?ther:'theräpöüti*:influences: bromides,' caffeine 
as well"as insulin (in the treatment of schizophrenia). 
Combination of ;electrie'sleep with insulin has made it pos- 
sible to use small- -doses without Resorting to insulin coma. 

■■ Electric'sleep-has found extensive, application in the ; : :. 
hospital*of' internal diseases in.the treatment of patients ,•• 
with: peptic ulcer and hypertensive disease, as well /as .in. • . 
obstetrical practice, where it has: been successfully utilized 
in the treatment-of ;toxC.aias ofi the flrstvhalf of pregnancy. 
In'röcent years,-'the application, of .it has already transcended 
tne limits of solitary scientific research institutions,. 

'^cbording tö existing information,«electric-sleep-is being 
used at present in 66 therapeutic institutions o£ the Soviet 
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Union- in 19 republic, kray and oblast neuropsychiatric hos- 
pitals (KazakhSSR, TatarASSR, Omskaya, Novosibirskaya, Tam- 
bovskaya, Saratovskaya, Permskaya, Vladimirskaya Ko.strom- 
skaya.Oblasts and others.)> in 11 psychiatric hospitals of 
medical institutes (KuybysHev, Dnepropetrovsk, L'vov, Perm, 
Alma-Ata, and others). 

"The application of the electric sleep method to dispensary 
practice should also be noted as a very valuable and promising 
beginning. V. A0 Menskaya in the Neuropsychiatric^Dispensary 
of Krasnopreshenskiy Rayon of Moscow (chief, physician -^N* 1. 
Ivanova), whose experience has shown, the complete possibility 
of applying electric sleep under conditions of a neuropsychia- 
tric dispensary, has made a valuable start in this direction. 
According to the observations of this dispensary, the electric 
sleep method is not only indicated and possible in a neuro- 
psychiatric dispensary but is an adequately effective variant 
of'sleep therapy under outpatient conditions. Among the 
patients treated on an outpatient basis with electric sleep 
there were those who had been suffering"from schizophrenia 
from 8 to 25 years. After a course of treatment their asthe- 
nic asthenic-neurotic and depressive onlays were eliminated 
or considerably lessened. Electric sleep treatment is also 
being used in other neuropsychiatric dispensaries in Moscow 
as well as in the Neuropsychiatric Dispensary of Yerevan. 

It should be noted that thousands of electric sleep pro- 
cedures performed in general hospitals, institute hospitals, 
and dispensaries have shown, on the one hand the complete 
harmlessness of this method, and, on the other hand, its 
effectiveness in the treatment of a number of neuropsychiat- 
ric and internal diseases. All this serves as the grounds 
for more extensive incorporation of the electric sleep method 
into the practice of therapeutic-prophylactic institutions. 

Everything which has been presented gives us adequate 
grounds for supposing that the pulsating current plays the 
leading part in the complex mechanism of the therapeutic 
action of electric sleep. As a resultof the effect of the 
pulsating current on the central nervous system deeper and 
more complex changes occur in the body of the patient than 
those which can be achieved by several additional hours of 
sleep produced by various neutral stimuli like, for example, 
the flickering of a lamp, the beat of a metronome, £he sound 
of falling rain«   ' : 

Control observations with the performance of "base-line" 
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procedures are an essential,confirmation of the position 
Pressed concerning the roleof "the pulsating current  in 
3£ SKl«* S^ii« ir'th; physlolp^al. effect of,e■ ectric 
iueS    Tht-Tole of the! conditioned; reflex fact or particularly 
?ne psychogenic factor  in the genial complyof.the procedure 
constitutes a secondary factor of little significance. 

.*.«•<!;;.."*     :• 

;■ :;i-':'-U,   ^f.y,.;*V':V.j 

'" :.-    ■:•;■■■'»'. 

,-••■■ > -•   . .■:    "' 

..■,:■      ■     •,:....      '■•■ r, i       .■■'■:-. 

'••"'.' '*;    «, -   '•' ••    v.-' -'■' -V!-i: 
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